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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

TECHNICAL MEMORANDUM x-155 

LONGITUDINAL STABILITY C?IARACTERISTICS AND PRFSSURE 
DISTRIBUTION FOR A MODEL OF A LONG RANGE 

BALLISTIC MISSILE AT MACH NUMBERS 
FROM 0.60 TO 3.52* 

By Verlin D. Reed, Loren G. Bright, 
and Ambrose V. Karpen 

SUMMARY 

+ 

A wind-tunnel investigation has been made t o  determine the s t a t i c  
longitudinal charac te r i s t ics  and pressure d is t r ibu t ion  of a model of a 
long-range b a l l i s t i c  missile over a range of  Mach numbers from 0.60 t o  
3.52. The e f f ec t s  w e r e  studied of four nose shapes and a var ie ty  of 
protuberances on the  aerodynamic forces and moments, forebody surface 
pressures, boundary-layer pressures, and base pressures. The data are 
presented i n  tabular  form with selected portions of the  r e su l t s  also 
presented i n  graphical form t o  indicate general trends. Only a minimum 
analysis of the  r e su l t s  was  made. 

INTRODUCTION 

The aerodynamic character is t ics  of  a multistage b a l l i s t i c  missile 
during i t s  ascent are d i f f i c u l t  t o  estimate. To provide experimental 
measurements of these characterist ics,  an investigation of a missile with 
several  nose shapes w a s  conducted i n  the Ames Unitary Plan wind tunnel. 
The model w a s  about 1/14 scale f o r  two-stage b a l l i s t i c  missiles.  
purpose of t h i s  investigation w a s  t o  obtain experimental data from which 
the  longitudinal s t a b i l i t y ,  aerodynamic loading, and s t ruc tura l  heating 
charac te r i s t ics  could be determined. The effectiveness of a system f o r  
scavenging the  unburned exhaust products a t  the  missile base w a s  a lso 
assessed. The results of t h i s  investigation are  presented herein. 

The 

T i t l e ,  Unclassified * 
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NOTATION 

B.L. boundary layer  

ax ia l  force CA axial-force coeff ic ient ,  

pitching moment pitching-moment coeff ic ient ,  
%Sd 

c, 

3% - 
acN model s t a t ion  zero 

longitudinal s t a b i l i t y  parameter, reference diameters behind 

normal force normal-force coeff ic ient ,  
qoos CN 

aCN - , per deg cNa & 

PX - Pa3 
s, 

Cp pressure coeff ic ient ,  

ACp d i f fe ren t ia l  pressure coeff ic ient  across forebody a t  model 
s t a t ion  8.55 

d maximum body diameter 

M free-stream Mach number 

P 

Pt 

9 

R 

S 

a 

P 

e 

s t a t i c  pressure 

stagnation pressure 

dynamic pressure 

Reynolds number 

maximum body cross-sectional area 

angle of a t tack 

angle of s ides l ip  

radial  angle 
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I. 

Sub scr ipt  s 

b l  engine-compartment base 

b2 nozzle base 

X l oca l  

oa free stream 

Model Symbols 

B 

C 

E 

I 
8 

Li J 

f irst-stage,  second-stage, interstage adapter and guidance 
compartment 

conduits 

external  rakes 

in te rna l  rakes 

second-stage separation rocket 

f i r s t - s tage  nozzles 

nose shape 

second- stage radomes 

engine-compartment s k i r t  

second-stage vernier rockets 

APPARATUS AND MODEL 

The Ames Unitary Plan wind tunnel consists of three c i r cu i t s ,  t h e .  
11- by 11-foot transonic, the 9- by 7-foot supersonic, and the  8- by 7- 
foot supersonic t e s t  sections covering a range of t e s t  Mach numbers from 
0.60 t o  3.32. Each c i r cu i t  i s  of the continuous flow, re turn type with 
variable pre s sure capabi l i ty  . 
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The model comprised the  f i r s t - s t age ,  in te rs tage  , and second-stage 
units t c  which noses, engine-compartment s k i r t s ,  nozzles, and external  
protuberances were added. 
complete configurations are shown i n  f igure  1; geometric d e t a i l s  are 
shown i n  f igure  2. 

Photographs of t he  model components and 

The model was mounted on similar s t i n g  supports i n  each tes t  section. 
A 2.3-inch diameter, six-component , strain-gage balance was  employed 
within the model body t o  measure the  forces  and moments. 
ducers were u t i l i z e d  t o  measure the  nose surface pressures, boundary-layer 
t o t a l  pressures, and engine-compartment t o t a l  pressures.  
mation was recorded and transmitted t o  a computing center  where d i g i t a l  
computers reduced the  data t o  coef f ic ien t  form. 

Pressure trans- 

Measured infor- 

TEST PROCEDURF: 

Normal forces,  axial forces ,  and pi tching moments were measured on 
several  model configurations at Mach numbers from 0.60 t o  3.52. Forebody 
s t a t i c  pressures, boundary-layer t o t a l  pressures,  and engine-compartment 
t o t a l  pressures were a l s o  measured f o r  t he  P, nose configuration. D a t a  
were obtained at angles of a t tack  from -8' t o  +loo and angles of s ides l ip  
from -8' t o  +8O at t e s t  Reynolds numbers from 6.4 mil l ion per  foot  a t  
0.60 Mach number t o  2.5 mil l ion per  foot  at  a Mach number of 3.52. 
Transition of t he  boundary layer  w a s  f ixed  a t  t h e  nose of each configura- 
t i o n  by a s t r i p  o f  carborundum g r i t  as shown i n  f igure  l ( c ) .  Additional 
tests were made at reduced Reynolds numbers and a l so  with the  t r a n s i t i o n  
s t r i p  removed t o  assess the  e f f ec t  of scale  and boundary-layer flow 
conditions. 

1 

. 

Corrections have been applied t o  the  measured quant i t ies  t o  account 
f o r  model support def lect ion,  stream angle, and pressure var ia t ion  i n  the  
streamwise direct ion.  The model base configuration w a s  complex so t h a t  
t he  mutual interference of the  s t i n g  support, engine s k i r t ,  and engine 
nozzles on the  base pressure i s  not known. The pressure on the  fQrward 
port ion of the  nozzles was  assumed t o  be the  same as the  pressure on t h e  
base o f t h e  engine compartment. The base a x i a l  force was  computed, there- 
fore ,  from combined measurements of t h e  engine-compartment base pressure 
and nozzle base pressure. 

The moment reference center  was  at model s t a t i o n  zero ( f i g .  2 ( a ) ) .  
Forces and moments w e r e  re fe r red  t o  the  body system of axes as shown i n  
f igure 3. . 
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FESULTS AND DISCUSSION I 

Table I i s  an index of the resu l t s  obtained i n  the present investiga- I 
t ion; these r e su l t s  are tabulated i n  tables  I1 through XVI. 

I 

f igures  4 through 9. I 
In  addition, 

representative portions of these data are presented i n  graphical form i n  ~ 

S t a t i c  Longitudinal S t a b i l i t y  

The e f f ec t s  of Mach number on the normal-force, axial-force, and 
pitching-moment coeff ic ients  and on the longitudinal locat ion of center 
of pressure are  shown i n  f igure 4 f o r  one configuration. 
of the longitudinal charac te r i s t ics  of several  configurations a t  1.35 
Mach number i s  shown i n  f igure 5 .  As noted i n  t ab le  I, configuration 5 
was ro ta ted  90' r e l a t ive  t o  the other configurations and i s  only compara- 
b l e  at zero angle of attack. The longitudinal charac te r i s t ics  are  
summarized i n  f igure 9. 

A comparison 

As indicated previously, the pressures on the  forward portion of the  
nozzles were not measured; however, t he  e f f ec t  of these pressures on the  
ax ia l  force at zero angle of a t tack can be seen i n  f igure g(a)  from a 
comparison of configurations 2 and 3 .  Addition of the nozzles resul ted 
i n  a s l i g h t  increase i n  forebody a x i a l  force throughout the range of 
transonic and low supersonic Mach numbers. This difference i n  axial force 
w a s  l i t t l e  affected by missile a t t i tude  as indicated i n  f igure  > ( b ) .  
large var ia t ion  i n  missile ax ia l  force with configuration shown i n  f ig-  
ure g(a)  resul ted from the extreme changes i n  nose shape from the blunt 
heat-sink type t o  the more pointed ablation shape. 

The 

The e f f ec t  of adding protuberances was t o  reduce the la rge  var ia t ions 
i n  the forces  and moments on the missile at  low supersonic Mach numbers. 
This condition i s  ref lected i n  the normal-force-curve slope 
( f i g .  g ( b ) )  and t o  a greater  extent i n  the parameter shown i n  
f igure 9 ( c ) .  
t h i s  reduction cannot be a t t r i bu ted  t o  any one s e t  of protuberances but 
i s  the combined e f f ec t  of two or more. 

C N ~  
&&CN 

From a l imited analysis of the  r e su l t s ,  it appears t ha t  

I n  the  comparison of the four configurations (1, 2, 6, and 12)  employ- 
ing d i f fe ren t  nose shapes, it should be pointed out t h a t  the moment refer-  
ence center  at s t a t ion  zero i s  f ixed relat ive t o  the missile body and does 
not allow f o r  the change i n  nose cone length. Thus any rearward s h i f t  i n  
the aerodynamic center with decreasing missi le  length seen i n  f igure 9 (c )  
i s  p a r t i a l l y  due t o  t h i s  effect ive forward s h i f t  i n  moment reference center.  

l 
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Pressure Distr ibut ion 

Resul t s  from the measurement of s t a t i c  pressures on the missile 
forebody, t o t a l  pressures from boundary-layer rakes, and t o t a l  pressures 
from engine-compartment rakes of the P4 nose configuration are presented 
i n  graphical form f o r  representative angles of a t tack,  angles of s ides l ip ,  
and Mach numbers. 

The d i f f e r e n t i a l  pressure across the  missile forebody, measured i n  

with angle of a t tack 
the  pitch plane, i s  presented as  
f igure 4 ( f )  it appears t h a t  the var ia t ion of 
i s  suf f ic ien t ly  l i n e a r  at  all Mach numbers, except 1.2, t o  permit the use 
of aACp/& at zero angle of a t tack as an indication of all p i tch  att i-  
tudes with on ly  a minimum sac r i f i ce  i n  accuracy. However, the var ia t ion 
of t h i s  parameter with Mach number shown i n  f igure 9(d) f o r  three s ides l ip  
angles indicates t ha t ,  f o r  t h i s  method of determining angle, some in te r -  
dependency would ex i s t  between the determination of angles of a t tack and 
angles of s ides l ip .  

ACp. From the r e su l t s  presented i n  
ACp 

Forebody surface pressures are  presented i n  f igure 6 as a function 
of percent nose length f o r  f ive  circumferential body s ta t ions  from 0' 
t o  90°. 

Boundary-layer survey rakes were located at f ive  longitudinal s ta t ions ,  - 
each circumferentially displaced a t  l e a s t  90' from the preceding rake as 
shown in f igure 2 ( a ) .  
located diametrically opposite each rake s t a t i o n  i n  a fur ther  e f f o r t  t o  
reduce interference e r rors .  As a r e s u l t  of these rake locations care must 
be exercised i n  interpret ing the data i n  f igure 7 since a posi t ive angle 
of attack fo r  a top-mounted rake may correspond t o  a negative angle of 
a t tack f o r  a rake at another longitudinal s t a t ion .  

The corresponding static-pressure o r i f i ce s  were 

External scoops were aff ixed t o  the missile base for the purpose of 
introducing high-energy air  in to  the base cavi ty  i n  the v i c in i ty  of the 
exhaust nozzles from auxiliary-power engines. This high-energy air  w a s  
confined t o  a narrow stream tube as evidenced by the discont inui t ies  i n  
the  variation of  total-pressure r a t i o  with engine-compartment locat ion 
shown in f igure 8. A l imited analysis of the r e su l t s  indicates  t h i s  method 
t o  be a plausible scheme fo r  scavenging the unburned gases at the missile 
base thereby averting the  accumulation of an explosive mixture. 

Ames Research Center 
National Aeronautics and Space Administration 

Moffett Field, Calif . ,  Aug. 14, 1959 



- 
TABLE I.- INDEX O F  TABULATED DATA 

xv 11 - P4BSgCJRVI 
XVI 10 - PaS2NCJRVI 

7 

0 
-8 t o  o 

Longitudinal s t a b i l i t y  da ta  

Table I Configuration 

I1 
I11 

I V  
V 

V I  
V I 1  

V I 1 1  
I X  

X 

1 - PiBSZNCJRV 
2 - P4BS2NCJRV 
3 - P4BSzCJRV 
4 - P4BS2 

6 - PzBS2NCJRV 
7 - P4BSlNCJRV 
8 - P4BSlCJRV 

12 - PgSzNCJRV 

5*- PaS2N 

0,-3,-6 
0 ,-3 ,-6 

0 
0 
0 

0 
0 
0 

d 

Boundary-layer and forebody 
surf ace pressures 

X I  

X I 1  

X I 1 1  

X I V  

Orif ice  number correlation 
f o r  configuration 9 

O r i f  i c e  nunber correlation 
f o r  configuration 13 

9 - P4BSlE 

13 - P G S ~ E  

-8 t o  8 

-8 t o  8 
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TABLE XI.- ORIFICE NUMBER CORRELATION FOR CONFIGURATION 9 - Concluded 

(b) Body surface pressures 

Orifice number 

5450 
5500 
5550 
5600 
5650 
6652 

. 

Orifice location 

Opposite rake no. 2 
Opposite rake no. 3 
Opposite rake no. 4 
Opposite rake no. 5 
Base pressure 
Opposite rake no. 1 

(e) Forebody surface pressures 

1 oo I nose length 
19 -79 
35.52 
51.33 
55 -77 
61.96 
68.16 
72.61 
85.19 
94.41 

5998 
6155 
6313 
6358 

6482 
6526 
6652 
6744 

6420 

- 450 

7598 
7755 
791.3 
7958 
8020 
8082 

-900 
9198 
9355 
9513 
9558 
9620 
9682 
9726 
9852 
9944 



- 
TABLE XI1.- BOUNDARY-WM AND FOREBODY SURFACE PFd3SSURES FOR 

CONFIGURATION 9 
(a) 

kif ice  
No. 

4F 

P"/ Orifice P"fPt, Orifice ""1% Orifice P"/ Orifice P"/ 
No. No. No. Ptm No. pt, 

DO15 
DO60 
0105 
1010 
1055 
1100 
1150 
1195 
1245 

5998 
5155 

5420 

6526 

5113  
6358 

6487 

6652 

0.912 
0.969 
0.994 
0.873 
0.927 
0.94'8 
0.965 
0.978 
0.982 

0.768 
0.817 

0.878 

0.885 

0.878 
0.895 

0.884 

0.845 

. .  
3555 
3615 
4010 
4080 
415n 
4220 
4290 
4360 
4430 

5600 
5650 
8926 
9052 
9144 

9155 
9198 

9513 

0.942 
0.943 
0.812 
0.941 
0.982 
0.989 
0.992 
0.991 
0.987 

0.765 
0.759 
0.867 
0.871 
0.771 

0.799 
0.748 

0.852 

6744 
5400 
7 m  
7452 
7544 

0.793 
0.7-38 
0.878 
0.817 
0.787 

0.771 

0.R61 
0.818 

0.765 

0.768 
0.754 

9558 OiRb9  

9602 0 . R 5 R  
9726 0.855 

9620 0.~57 

9857 0.810 
9944 0.760 

M = 0.60, R x 10-6 = 6.4, a = -8.14: B = o.oio 
zolo 
2055 
2100 
2145 
2190 
2235 
2280 
2725 
2370 

- 
0.929 
0.973 

0.997 
n .998 

n .998 

0.993 

0 998 
0 998 

0.998 

- 
0.865 
0.903 
0.916 
0.924 
0.931 
0.932 
0.935 

0.919 

0.880 
0.865 
0.869 

0.937 

0.758 
0.779 
0.784 
0.785 
0.790 

- 

- 
0.990 
0.990 
0.994 
0.991 

0.993 
0r996 
0 997 

0.991 

0 1 8 5 9  

0.84r 
0.846 

0.755 

0.1341 

0.80-3 

- 

- 
3010 
3070 
1119 
3199 
7250 
3315 
1175 
1435 
3495 

7958 
nnzn 
8 0 8 2  

5450 
5500 

5550 

5615 

5610 

- 

w 
4570 
4640 
4710 

4850 
4920 
4990 

4780 

9558 

9682 
9726 
9857  
9944 

9620 

- 

4 

I 
M = 0.60, R X = 6.4, 0 = -4.11: B = 0.01 - 
2010 

2100 
2145 
2190 
2275 
2280 
2325 

2055  

2170 

- 
0.859 

0 909 
0 920 
0.930 
0.914 
0.918 

0.894 

0.942 
0.946 

0.879 
0.~62 

0.765 

0.785 

0.866 

0.787 
0.786 

0.787 

- 

- 
3555 
3615 
4010 
4080 
4150 
4220 
4290 
4360 

5600 

8926 
9057 
9144 
9198 
9155 
9513 

44-30 

5650 

0015 0.910 
0060 0.961 
0105 0.991 

1100 0.938 

1245 0.978 

1010 0.880 
1055 0.921 

1150 0.951 
1195 0.967 

0.980 
0 990 

0 -9% 
0.995 

4850 
4920 
4990 

0.997 
0.997 
0.998 

0.808 
0.867 

I - 
M = 0.60. R x = 6.4. Q = -0.020 I - 

0.983 
0.988 
0.992 
0 994 
0.995 
0.996 
0 997 
0.998 

n.n7? 
n.n56 
0.~61 

0.1312 
0.858 

0.761 

- 

= 0 .M0 

0.977 

- 
2010 
2055 

2145 
2190 
2215 
2280 
2125 
2-370 

2100 

0015 0.937 
0060 0.988 
0105 0.997 
1010 0.883 
1055 0.918 
1100 0.932 

1195 0.954 
1 1 5 0  0.941 

1245 0.964 

n.871 

n.769 

0.856 
0.859 

0.789 
0.791 
0.785 
0.785 

5600 
5650 
8926 
9052 
9144 
9198 
9155 
9511 

0.777 
0.769 
n.858 

0.761 
0.817 

0.756 

9558 

9687 
9726 
9852 
9944 

962n 
5998 0.754 6744 
6155 n.811 5400 
6311 0.866 7726 
6358 0.874 7452 
6420 0.856 7544 
6482 0.859 7598 
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Orifice P"/ 
no. Ptm 

- 
TARLE: XI1 .- E@L!DA-RY-I2XER AND FOBEEOIJY SURFACE PRESSURES FOR 

CONFIGURATION 9 - Continued 
(b 1 

Orifice h/ orifice Px/ 
No. pt, No. 

7010 0.892 
7070 0.948 
111n 0.978 
1190 0.992 
1750  0.994 
1115 0.996 
~ 7 5  0.996 
1415 0.997 
7495 0.996 

1555 
3615 
4010 
4080 
4150 
4220 
4790 
4160 
4430 

2010 
2055 
zinn 
2145 
2190 
2215 
2280 
2725 
2170 

6744 
5400 
7126 
7452 
7544 

7911 

7598 
7755 

0.873 
0.899 
n.9in 
n.916 
0 .920  
0.926 
0.910 
0.914 
0.917 

0.748 
n.776 
n.844 
n.798 
0.750 

0.86n 

0.751 
0.809 

2010 
2055 
Zion 
2145 

2275 
2190 

2280 
2125 
2770 

6744 
5400 

7544 

7176 
7452 

7598 
7755 

0.866 
9.890 
0.900 
0.905 

0.911 
'7.907 

0.914 
0.916 
0.918 

0.718 
0.793 

9.74n 

0.871 
0.786 

0.750 
0.806 

M = 0.60, R x = 6.4. a = 1.88: o . o f  __ 
0.996 
0.996 
n.wn 
0.922 
0.955 
0.975 
0.986 
0.997 
0.994 

0. 777 
n .766 
0.849 
0.803 

0.754 
0. 808 

0.757 

0.862 

__ 
0015 
0060 
nin5 
i o i o  
1055 
1100 
1150 
1195 
1245 

5998 
6155 
6317 
6358 
6420 
6487 
6526 
6652 

__ 
0.950 
0.995 
n .996 
0.878 

n.978 
0.950 

0.921 

0.962 
0.973 

0.752 
0.810 
0.859 
0.862 
0.845 
0.846 

0.797 
0.842 

7958 
8070 
8087 

5450 
5500 

5550 

5615 

5610 

5600 
5650 
8926  
9052 
9144 
9198 
9455 
9513 

M = 0.60, R x 10-8 = 6.4, a = 7.95: i o.wo - 
0.996 
0.996 
0.817 
0.917 

0.981 
0.981 
0.983 
0.986 

0-766 

0 .837  
0.791 
0.742 

0.799 

0.978 

0.760 

0. 748 

0.851 

- 
0015 
on60 
0105 

1 inn 
1010 
1055 

1150 
1195 
1245 

5998 
6155 
6717 
6358 
6470 
6482 
6526 
6652 

- 
4010 
7n7n 
111') 
1190 
1750 
9415 
7175 
3435 
3495 

7950 

8082 
5615 
5450 

5630 

8020 

5500 

555n 

- 
0.907 

0.995 
0 996 
0.994 
0.996 
0.996 
0.996 
0 996 

0.977 

0.852 

n.759 
0.781 
0.806 
0. 7 ~ 6  

0.835 
0.836 

0.786 

- 
7555 
3615 
4010 

4150 
4220 
4 290 
4360 
4430 

5600 
5650 
8926 

9'44 
9198 
9155 
9519 

4080 

90= z 

- 
0.986 
0.987 
0.987 
0.988 

0.991 
0.992 
0.994 

0.990 

n.nm 
0.841 
0.8'48 
05r46 
0.r01 
0.755 

-~ 

__ 
0.998 
0 998 
0.998 
0.998 
0.997 
0.997 
0.998 
0.998 

0.R96 
0.r81 
0.R88 
O.RRR 
0.847 
0.797 

- 

- 
0.959 
0.995 
0.996 
0.867 
0.925 
0.951 
0.964 
0.976 
0.986 

0.752 
0.81 2 
0.851 
0.854 
0.817 

0.786 

0.815 
0.832 

__ 
4500 
4570 
4640 
4710 

4850 
4920 
4990 

4780 

9558 
9670 
9682 
9726 
9857 
9944 

M = 0.60, R x 10-6 = 6.4. a = -0.0: p = -8.4 
7555 10.995 

- 
0015 
0060 
0105 
1010 
1055 

1150 
1195 
1245 

5998 
6155 
6313 
6758 
6420 
6482 
6526 
6652 

1100 

- 

__ 
0.927 
0.992 
0.995 
0.860 
0.879 
0.886 
0.892 
0.898 
0.905 

0.746 
0.798 

0.857 
0.878 
0.841 
0.841 
@.E02 

0.849 

- 

__ 
0.845 
0.936 
1.164 
0.992 

0.997 
0 994 
0 994 

0.990 

o .994 
0.881 
0.865 
0.869 
0.757 
0.797 
0.779 

(1.775 
0.7R5 

- 

__ 
4500 
4570 
4640 
4710 
4780 
4850 
4920 
4990 

9558 
9620 
9682 
9726 
9857 
9944 

- 

2010 0.875 
2055 0.975 

2145 0.981 

2275 0.986 

2775 0.991 

2100 0.969 

2190 0.987 

228n 0.989 

2770 0.990 



- 
T A B U  XI1.- BOUNDARY-LAYER AND FOREBODY SURFACE PRESSURES FOR 

COXFIGURATION 3 - Continued 
(4 

kifice pX/ 
No. Ptm 

27 

Orifice P"/ pt, PxJPt_ Orifice P̂ / Orifice P"/ 
No. NO. 'tm No. 'tm 

0.942 
0.995 
0.990 

0.942 
0.897 

0.961 
0.975 
0.985 
0.992 

2010 
2055 
21017 

2190 
2145 

2215 
2280 
2325 
2170 

2010 

2100 

2190 
2215 

2055 

2145 

2280 
2125 
2170 

6744 
5400 
7176 
7452 
7544  
7598 

7911  
7735 

0.870 

0.968 

0.989 
0 .991  

0.916 

0.981 

0.992 
0.994 
0.995 

0.757 
0 .750  
0 . 8 7 3  
o.78a 
0 .741  
0.748 

n.850 
0.804 

7115 
1175  
1435 
1495 

n.991 
(1.990 
0.991 
0.997 

7958 

RO87 
e020  

5615  
5450 
5500 
5610 

0.848 

0 .871  
0 .832  

0.757 
0 .790  
n.779 
n.785 

5 9 5 0  0.774 

M = 0.60, R x lo-' = 6.4, a = -0.02: p = -4.20' - 
3015 
D O 6 0  
0 1 0 5  
i o i n  
1055 
1100 
1150 
1395 
1245 

5998 
6155 
6313 
6358 

6482 
6526 
6652  

6420 

- 

- 
0.872 
0.928 
0.958 

0.988 
0.994 
0.996 
0.997 
0.997 

n .979 

0.880 

0.764 
0.792 
0.789 

0.862 
0.866 

0.785 
0.783 

- 
1555  
7615 
4010 
4oan 
4 i w  
4720 
4290 

443n  
4360 

5600 
5650 
0976  

9 1 4 4  
9198 
9155  
9513  

9052 

0 997 

0 . 8 1 1  
0.873 

I 
M = 0.60, R x lo-' = 6.4, a = -0.01; B = 4.24' - 

1 5 5 5  
3615  

- 
0.942 
0.945 
0.9413 
0.950 
0.951 
0.945 
0.958 
0.961 

0 .860  

0.847 
0 . ~ 4 2  

0.845 

0.796 
0.747 

- 
0.998 
0.998 
0.851 
0 896 
0.911 
0.971 
0.927 
0.911 
0.938 

0.779 

n .e44 
0. i q n  

n. 754 
n . m i  

0 767 

0 .748  

0 .858  

- 
4500 
4570 
4b40 
4710 
4780  
4850  
4920 
4990 

9558  
9620  
9687 
9726 
9852 
9944  

0015 
nodo 
0104 
1010 
1055 
1100 
1150  
1195 
1245 

5998 
6154  
6311 
6358  
6420  
6482 
6526  
6652  

0.889 
0.929 
n.948 

0.980 

0.991 

0.760 

0.847 
0.807 

0.809 

0.967 
0.977 

0.987 

0.994 

0 758 

0 754 
0.751 

0.859 

- 

0.752 
0.807 
0.862 
01869  
0.851 
0.855 
0.854 
o . 8 i n  

6744  

7776 
7452  
7 5 4 4  
7 5 9 8  
7755 
7911  

5400 

I I 
M 3 0.60, R X IO-' = 6.4, 0 = -0.02: @ = 8.45 

- 
0015  
0060  
0105 

1 i n n  

1010 
1055 

1150 
1195 
1245 

5998 
6155  
6 3 1 1  
6 3 5 8  
6420  
6482  
6526  
6652 

- 
0.954 
0.955 
0.957 
0.950 
0.959 

0.962 
0 . 9 6 4  

n .960 

O . f l 5 7  
0.816 
0.A15 
0 .832  
0.784 
0.716 

- 

0.915 

0.994 
0.908 
0.967 
0.981 
0 .991  
0.996 
0.997 

0.744 
0.796 

0.857 
0 .838  
0.041 
0.847 

0 .994  

0 .849  

o.8ni  

3555  
1 6 1 5  

4080  
4 n 1 0  

4 1 5 0  
4270  
4 290 
4 1 6 0  
4430  

5600 
5650 
8926  

9144  
9190  
9 7 5 5  
9517 

9052 

0.991 
0.992 
0.R71 

0.941 
0.945 
0.948 
0.950 

n.930 

0.957 

n .  758 
0 .879  
n .784 
0.737 
n. 757 
0.811 

0 779 

0.R49 

4500 
4570 
4640 
4710 
4780 

4920 
4990  

4850 

9550 
9620 
9682 
9726  
9852  
9944  . 
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h-ifice P"/pt_ Orifice h/% Orifice pX/ 
No. No. no. *'& Orifice pX/ *t, 

No. 

0.812 
0 .880  
0.899 
0.801 
0.898 

0 .951  
0.910 

0.967 
0.970 

0.629 

0 . 8 1 5  
0.841 
0.816 

0.829 

0.711 

0 .825  

2010 
2055  
2100 
2145 
2190  

2280 
2225 

2125 
2170 

6 7 4 4  

7176  
7652 
7544 

7755 

5400 

7598 

0.851 
0.908 

0.951 
0 916 

0.961 
0.971 
0 .980  
0.985 

, 0.988 

0.688 
0 - 6 4 4  
0 .804  
n. 744  
0.6R4 
0.597 
0.701 
0.  798 

w i o  
1070  
7170 
iron 
1 2 5 0  
1115  
1175 
1435  
1495  

7958 

80P7 
5615 
5450 

8nzn 

55no 

0.186 1555  
0.928 1 6 1 5  
0.841 4010 
0.857 4nn0 
0.871 4150  
0.877 4220 
0.878 4290 
0.881 4160 
0.886 4470 

0.819 5600 

0.798 8926 
0.624 9057 
0.661 9 1 1 4  

0.790 5650 

0 . 6 5 8  q 1 q 8  

2010 
2055 
2100 
2145 
2190 
27'45 

2125 
2170 

6744 
5400 
7+?6 
7452 
7544 

2280 

7598 

0.812 
n.859 
0.877 
0.887 
0.891 
0.900 

0.911 
0.918 

0.667 
0.666 
0.786 
0.725 
0.667 

0.907 

0.586 

1555  
1615  
4010 
4080 

4721) 
4150 

4290 
4760  
4430 

5600 
5650 
8926 
9057 
9144  
9198  

0 .956  
0.961 
0.777 
0 .857  

0.9n4 
0.886 

0.915 
0.926 
0.915 

0.642 
0.631 
0 . 7 ~ 6  
0.774 
0.6b5 
0.588 

9155 
9 5 1 1  

0.706 
0.792 

. 
TABLE XI1 .- BOUNDAHY-LJUER AND FOREBODY SURFACE PRESSURES FOR 

COhTIGURATION 9 - Continued 
(a 

Orifice 
No. 

M = 0.f , R x 10-6 = 5.1, a = -8.13: B = 0.02' - 
0 .991  
0.991 
0.996 
0.995 
0.995 

0.997 
0.998 

0.995 

0.786 
0.761 
0 .772  
0.771 
0.711 
0.656 

- 
__ 
0.991 
0.991 
0.996 
0.996 
0 996  
0.997 
0 999 
0.999 

0.798 

0.7R5 
0.787 

0.664 

0.775 

0.770 

- 
4500 
4570 
4640 
4710 
4780 
4850  
4920 
4990 

9558 

9682  
9726  
9852 
9 9 4 4  

9620  

___ 

__ 
4500 
4570 
4640  
4710  

4850 
4920  
4990  

4780 

9558 

9682  
9776 
9852  
9944  

9620  

0015 
0060 
n i n 5  
i o i o  
l i o n  
1150 

1055 

1195 
1245 

5998 
6155 
6111 
6358 
6420 
6482 
6516 
6652 0.777 7911  

I 
M = 0.80, R x io-e = 5.1, a = -4.12: 0 = 0.02 - 

0015 
0060 
0105 
I O I O  
1055 
iino 
1150 
1195 
1245 

5998 
6155 
6 1 1 1  
6158  
6420  
6482 
6576  
6652  

- 
0.851 
0.907 
0.935 
0.786 
0.831 
0.848 
0.861 
0 .879  
0.890 

0 .610  
0.707 
0.804 
0.821 
0.708 

0.808 
0.749 

0.806 

__ 
2010 

7100 
2145 

2225 
2 2 8 0  
2125 
2170 

6744  

7176 
7457 
7544 
7598 
7755 
7911  

2055 

2190 

54no 

- 
0.890 
0.892 
0 - 7 6 9  
0.876 
0.921 
0.953 
0 971 
0.982 
0.987 

0.637 
0.675 
0.795 
0.714 
0.675 
0.585 

0.788 
0 . 7 n i  

~ 

M = 0.80. R X lo-' = 5.1. a = -0.02: R = 0.Wo - 
0015 
no60 
0105 
i o i o  

l i n n  
1150 
1195 
1745 

5998 
6 155 
6311  
6358 

6482 
6576  
6652 

1055 

6420  

- 
0.790 
0.858 
0.886 
0.907 
0 .922  

0.977 

0.950 

0.807 

0.786 
0.b1n 

0.667 
0.657 

0.970 

0.944 

0.780 

0.665 

0.656 

- 

- 
0 94? 
0.95P 
0.936 
0.961 
0 966 
n.971 
0.97t 
0.982 

0.802 
0.7811 
0.785 
0.785 
0.777 
0 666 

4500 

4640 
4710 
4780  
4850 
4920 
4 9 9 0  

4570 
0.890 
0.962 
0.997 
0.778 
0.813 
0. 826 

0.851 
0.864 

n.818 

0.592 
0 .705  
0.791 
0.804 
0.781 
0.787 
0.786 
0.726 

i n i n  

1 i ? n  
1 1 9 0  

1070  

3250  
1115 
3175 
1475 
3495 

7958  
0020 
8n.w 

545n 
5500 

5550 

5615 

561n 

9558  
9620  
96RZ 
9726  
9857 
9 9 4 4  

7755 
7911  

1.157 
0.797 



k i f i c e  P*/ Orifice P"/ Orifice ""1% 
No. I ptml No. I pt, I No. I Orifice 

No. 

1245 

5998 

6311 
6155 

6358 
6420 
6482 
6526 
6652 

0.898 2770 

0.581 6744 

0.789 7176 
0.707 5400 

0.788 7452 
0.766 7544 
0.768 7598 
0.764 7755 
0.704 7911 

0.705 
0.785 

5630 
5550 

0015 
0060 

0.940 2010 
0.998 2055 

1055 
1100 
1150 

1245 
1195 

0.890 2190 
0.924 2215 
0.937 2280 

0.964 2770 
0.950 2125 

7250 
3715 
7175 
7435 
1495 

8020 
7958 

8082 
5615 
5450 
5500 

0.997 4150 
0.999 4220 
0.999 4290 
0.999 4160 
0.999 4430 

0.750 5650 
0.771 5600 

0.754 8926 
0.614 9052 
0.651 9144 
0.693 9198 

5998 
6155 
6711 
6358 
6420 
6482 

0 . 5 8 1  6744 
0.709 5400 
0.770 7336 
0.772 7452 
0.752 7544 
0.750 7598 

6744 
5400 
7726 
7452 

7598 
7755 
791.7 

7544 

0.656 
0.650 
0.795 
n . 7 1 ~  

0.614 
0.702 
0.799 

0 . 6 8 0  

7958 
8020 

5615 
8082 

5450 
5500 

0.820 5600 
0.796 5650 

0.614 9052 
0.804 8926 

0.674 9144 
0.651 9198 

v 
TABLF: XI1 .- BOUNDARY-LAYER AND FOREBODY SURFACE PFESSURES FOR 

CONFIGURATION 9 - Continued 
(4  

- 
0.995 
0.994 
0.997 
0.997 
0.997 
0.998 
0.999 
1.000 

0.80n 
0.776 
0.786 
O.?R? 

0.665 
0.720 

- 
- 
0.992 
0.991 
0.991 
0.993 
0.994 
0.994 
0.996 
0.997 

0.786 

0.771 

0.710 
0.657 

o.7611 

0.770 

0.019 1070 
n.782 7010 
0.872 1110 

0.847 1750 
0.846 1115 

0.856 1495 

0.686 an20 
0.766 11082 
0.705 5615 T 0.574 5500 

0.879 7190 

0.850 1975 
0.852 1435 

0.646 7958 

0.649 5450 

__ 
0 897 
0.813 
0.949 
0.981 

0.998 
0.999 

n.992 

1.000 
1.m 

0.768 
0.772 

0.790 

0.625 
0.663 
0.679 
0.658 
0.656 

5600 
5650 
RQ26 
9052 
9144 
9198 
9155 
9513 

0.638 
0.627 

0.712 
0.654 
0 582 

n -774 

0.702 
0.790 

9558 
9620 
9687 
9776 
9852  
9944 

- 
0.760 

0.807 
0.808 

n.817 
0.819 
0.822 

0.707 
0.746 
0.685 
0.612 
0.565 

0.774 

0.791 

0.810 
0.814 

0.628 

0.702 

- 

- 
4500 
4570 

4710 
4780 
4850 
4920 
4990 

4640 

9558 
9620 
9687 
9726 
91152 
9944 

0.999 

- 
3555 
3615 
4010 
4080 

- 
0.999 
0.999 
0.71R 
0.894 
0.975 
0.987 
0.987 
0 990 
o .992 

n.676 

n .756 
n ,694 

0.615 

0 640 
0.575 
0.690 
0.776 

- 
= -8.44O 

0105 .999 2100 
1010 I ,"e791 I2145  

I I 

M = 0.80, R x 10-6 = 5.1. a = -0.050 
_ I  - 

3555 
1615 

4080 
4150 
4220 
4290 

4470 

4010 

4160 

- 
4500 
4570 
4640 
4710 
4780 
4850 
4920 
4990 

9558 
9620 
9682 
9726 
9852 
9944 

- 

- 
0.999 
0.999 

0.999 
0.998 
0.998 
0.999 

I .om 

1 .om 

0.842 
0.819 
0.831 
0.811 
0.774 
0.719 

- 

- 
0015 

0105 
1010 
1055 
1100 
1150 
1195 
1245 

5998 
6155 
6 3 1 3  
6358 
6420 
6482 
6526 
6652 

n o m  

- 

- 
0.889 
0.991 
0.996 
0.711 
0.712 
0.711 
0.721 

0.010 

0.58.7 
0.689 
0.771 

0.758 
0.767 

0.717 

0.725 

0.785 

n.7th8 

- 

- 
0.996 

0.818 
0.978 
0.999 
0.999 
0.999 
0.999 
0.999 

0.998 

0. 617 

0 .  764 

0.774 

0.615 
0.822 

0.707 
0.617 

0.816 

. 



0.664 
0.667 
0.771 
0.710 
0.655 
0.574 
0.704 
0.7~1 

795R 
8020 
8082 
5615 
5450 
5500 
5670 
5550 

TABLE XI1.- BOUNDAFZ-LAYER AND FOREBODY SURFACE PRESSURES FOR 
C@NFIGTJRATIOX 3 - Continued 

(f) 

- 
0.990 
0.9913 
0.999 

0.99~ 
0.99~ 

0.998 
0.998 

0.999 

0.824 
0.800 
0.811 
0.811 
0. 749 
0.690 

- 
4500 
4570 
4640 
4710 
4780 
4850 
4920 
4990 

9558 
9620 
9682 
9726 
9852 
9944 

- 
0015 
0060 
0105 

1100 

1010 
1055 

1150 
1195 
1245 

5998 
6155 
6313 
6358 
6420 
6482 
6576 
6652 

- 
0.897 
0.981 
0.990 
0.732 
0.744 
0.752 
0.759 
0.767 
0.776 

0.587 
0.701 
0.790 
0.801 
0.775 

0.787 
0.721 

0 .789  

- 
3010 

313n 
7070 

1190 
3250 
7715 
1175 
1435 
3495 

7958 
8020 
8082 
5615 
5450 
5 5 0 0  
5610 
5550 

__ 

- 
0.991 

0.810 
0.919 
0.970 
0.989 
0.994 
0.997 
0.997 

0.618 
0.622 
0.807 
0.745 
0.684 
0.6nfl 

0.997 

0. 707 
0.805 

7755 
791 7 

0.704 
0.800 

I I 
. R X lo-' = 5.1. a = -0.01: 6 = 4.24' M = 0 . f  

2010 
2055 
2100 
2Y45 
2190 
2215 
2280 
2125 

- 

2770 

6 144 
5400 
7?76 
7457 
7544 
7598 
7755 
7911 

- 

___ 
0015 
0060 
0105 
1010 
1055 
iinn 
1150 
1195 
1245 

5998 
6155 
6311 
6358 
6420 
6482 
6526 
6652 

- 
0.903 
0.988 
0.999 
Q.819 
0.881 
0.901 
0.921 
0.919 
0.954 

0.588 
0.701 
0.788 
0 799 
0.775 

0.787 
0.782 

0.727 

~ 

0.816 
0.877 
0.90'4 
0.918 
0.970 
0.940 
0.950 
0.957 
0.967 

- 
0.786 
0.876 
0.920 
0.951 
0.969 

0.985 
0.989 

0.980 

0.997 

0.7R7 
0.765 
0.770 
0.675 
0.664 
0.661 
0.658 
0.651 

4500 
4570 
4640 
4710 
4780 

4920 
4990 

4850 

9558 
9620 
9682 
9726 
9857 
9944 

0.885 
0.888 
0.091 
0.095 
0.897 
0.900 
0.904 
0.907 

0.784 
0.764 
0.767 

0.699 
0.654 

0.760 

7250 
1715 
7175 
1475 
1495 

9 5 1 1  0.780 

I 
M = 0.80, R X lo-' = 5.1. 0 =-0.07? B = 8.48O - 

0015  
0060 
0105 
1010 
1055 

1150 
1195 
1245 

5998 
6155 
6317 

1100 

6 v a  
64217 
6482 
6576 
6652 

- 

- 
0.747 
0.894 
0.970 
0.988 
0.989 
0.991 
0.991 
0.997 
0.994 

0.768 
0.744 

0.614 
0.661 

0.659 

n. 749 

0.649 

n.641 

- 

_, , - 
3555 
3615 
4010 
4080 
4150 

4290 
4160 
4470 

5600 
5650 
I3926 
9057 
9144 
9198 
9 ? 5 5  
9511 

4220 

- 
0 898 
0.997 
0.994 
0.837 
0.971 
0.948 
0.941 
0.949 
0.965 

0.579 
0.685 
0.771 
0.787 
0.756 
0.765 
0.766 
n.709 

- 

__ 
2010 
2055 
2100 
2145 
2190 
2235 
2280 
21?5 
2770 

6744 

7176 
7452 
7544 
7598 
7755 
7911 

5400 

- 

0.891 

n. 700 



0.814 
0.908 

i n i n  0.714 1555 
1070 0.776 1615 

0.665 
0.614 
0.781 
0.719 

0.S27 
0.661 

7958 0.780 
nnzn 0.761 
8087 0.773 
5615 0.551 

5500 0.597 
5450 0.606 

0.875 
0.947 
0.964 

0.831 
0.871 

0.984 

0.772 

0.917 
0.958 

'0.722 
0.661 
0.766 
0.779 
0.757 
0.761 

2010 
2055 
2100 

2190 
2215 

2170 

2145 

2280 
2175 

6744 
5400 
7126 
7457 
7544 
7598 

1nin 
1070 
1110 
3190 

7115 

1415 
1495 

7958 
8020 

5615 

56-0 
5550 

5250 

1175 

8082  

5450 
5500 

0.750 1555 
0.811 7615 
0.872 4010 
0.906 4080 

0.949 4720 

0.970 4160 
0.974 4410 

0.777 5600 
0.752 5650 

0.559 9057 

0.59~ 9755 
0.591 9 5 1 3  

0.917 4150 

0.961 4290 

0.760 8926 

0.611 9144 
0.611 9198 

TABLE X I 1 . -  BOUNDARY-LAYER AND FORJCBODY SURFACE PRESSURES FOR 
CONFIGURATION 9 - Continued 

( g )  

= 0.01O 

0.982 

0.657 
0.760 

M = 0.' 

0.833 2 1 
0 .889  2055 

0.875 2190 
0.938 2275 

0.772 7544 T 0.781 7598 

0 .910  2100 
0.781 2145 

0.9134 2280  
0.997 2175 
0.998 2170 

0.731 6744 
0.661 5400 
0.777 7126 
0.799 7452 

ools 
0060 
0105 
1010 
1055 

1150 
1195 
1245 

5998 
6155 
6711 
6358 

6582 
6526 
6652 

l i o n  

6420 

0.961 
0.987 
n.997 
0.991 
0.991 
0.997 
0.991 

1 i m  
11 90 
7750 
3115 
1175 
1415 
1495 

0.801 
0.819 

0.840 
0.847 

0.856 

0.817 

0 . ~ 5 7  

4010 
4080 

4220 
4150 

4290 
4 360 
4410 

5600 

8926 
9052 
9144 
919R 
9155 
9511 

5650 

0.785 
0.724 

7755 
7911 

- 
0015 

0105 

1055 
1100 
1150 
1195 
1245 

5998 
6155 
6313 
6358 

6487 
6576 
665? 

no60 

i o i o  

6420 

- 
0.967 
0.971 
0.971 
0.972 
0.971 
0.971 
0.972 
0.972 

0.777 
0.752 
0.763 
0.759 
0.695 
0 642 

- 
0. 798 
0.855 
0.885 
0.907 

0. 941 
0.925 

0.961 
0.971 
0.981 

0.641 
0.619 
0.760 
0.697 
0.641 
0 . m  

0.766 
0.661 

0.975 4500 
0.974 4570 
0.731 4640 
0.824 4710 

0.957 T 0.575 9558 

0.867 4780 
0.897 4850 
0.921 4920 
0.941 4990 

0.559 9620 
0.761 9682 
0.697 I 9726 
0.640 9852 
0.122 I 9 9 4 4  
0.661 
0.765 

7755 
7911 

1 I 
M = 0 . 9 ,  R x lo-' = 4.7, a = 3.92: p = 0.01' - 

0015 

0105 

1055 
1100 
1150 
1195 
lZk5 

5998 
6155 
6311 
6758 

6482 
6576 
6652 

no60 

i o i o  

6420 

- 
4500 

4640 
4710 
4780 
4850 

4570 

4920 
4990 

9558 

9687 
9726 
9Rc.7 
9944 

9620 

- 

- 
0.979 
0.976 
0.972 
0.966 
0.967 
0.961 
0.967 
0.071 

0.771 
0.746 
0.758 
0.756 
n . m i  
0.649 

- 

- 
0.901 
0.975 
0.995 

0.869 

0.977 
0 994 
0.997 

0.776 

0.931 

0.178 
0.665 
0.751 
0.757 
0.715 
0.718 

- 
2010 
2055 

- 
0. 726 

0.787 

0.801 
n.8n.i 
n.8ns 

0.615 

0.764 
0 780 

0.791 
0.797 

0.661 
0.717 
0.674 

0.156 
n.619 

9010 
1070 
1 i 3 n  
1190 
1250 
s 1 1 5  
1175 
1415 
1405 

7 9 5 8  
a w n  
8 0 8 7  

54c.n 
55r)n 

5 6 1 5  

5610  
5 5 5 0  

- 
0.960 
0.970 
0.715 
0.819 
0.910 

0.976 
0.981 
n.wn 

0. 568 
0.554 
n .  746 
0.681 
n.677 
0 . 3 7 7  

0.761 

0.956 

0 .658  

- 

2100 
2145 

2215 
2280  
2175 

2190 

2770 

6744 
5400 
7176 
7452 
7544 
7598 

I 



32 

0.561 

0.001 
0.740 
o.600 

0.536 

0.170 

- 
TABLE XI1.- BOUNDARY-LAYER AND FOREBODY SURFACE PRESSURES FOR 

CONFIGURATION 9 - Continued 
(h) 

9 5 5 0  0.820 

9682 0 . ~ 1 0  
9726 0 .812  
9852 0.7-1 

9620 0.796 

9944 0 . 6 9 2  

h-ifice Orifice NO. Ptm P"/ Orifice 
No. pb No. 

I I 

M = 0.90. R X = 4.7, = - 
0.807 
0.945 

0.985 
0.987 
0.991 

0.991 
0.994 

0.741 
0.717 
0.721 

0.978 

0.992 

0 .577  
n . w ?  
0.647 
0.594 
0.5RR 

- 

- 
3555 
3615 

4080 
4150 

4010 

4720 
4 2-90 
4160 
4430 

- 
0.996 
0.997 
0.661 
0.862 
0.960 
0.97R 
0.979 

0.986 
0.901 

- 
0.908 
0.989 
0.991 
0.992 
0.993 
0.994 
0.996 
0.997 

0.757 
0.729 
0.747 
0.747 

0.67' 
0.679 

- 
4500 
4570 
4640 
4710 

4850 
4920 
4990 

4780 

9558 

96R2 
9726 
9R57 
9944 

9670  
5600 0.554 

8926 0.726 
5650 0.517 

9057  0 .660  
9144 0 . 6 m  
q i v n  0.751 
9 1 5 5  
9511 

0.644 
0.746 5652 0.648 7911 I I  0.741 5 5 5 0  

M = 0.9, R x = 1 

m 
0.863 
0 965 
0.976 
0.974 
0.979 
0.947 
0.984 
0.oR4 

0 795 
0.769 
0.779 
0.534 
0.610 
0.5R9 
0.597 
0.571 

- 
4500 
4570 
4640 
4710 
4780 
4850 

m 
0.999 
1.000 
0.999 
0.999 
n . w v  
1.000 
1.m1 

0.765 3010 

0.965 1130 
0.985 1190 

0.887 1070 

0.984 3750 
0 .985  q1i5 

n.9.w 1415 
0.904 1495 

0.621 nnzn 
0.770 8 0 8 2  
0.710 5 6 1 5  

0.987 1175 

0.625 7958 

0.965 

0.997 

5600 
5650 
8926 

9144 
9198 
9355 
9 5 1 q  

9052 
0.654 5450 
0.147 I5500  
0.653 
0.770 

'1670 
5550 

M = 0.' !.& 
3555 
3615 
4nio 
4 0 ~ 0  

4220 
415O 

4290 
4 160 
4430 

5600 

8 9 2 6  
9057 
9144 
9198 
9155 
9 5 1 1  

5650 

- 

= -4.2: 
0.979 
__ 

0.978 
0.764 

0.947 
0 .980  
0.971 

0.h98 

0.969 
0.977 

0.569 

0.787 

0.667 
0 .736  

0.550 

0.770 

0.664 
0 .  77n 

- 

, a -  

0.911 

0 . 0 ~ 7  

n . v m  
0 . 9 ~ 1  

0.790 
0.767 

0.613 
0.607 

- 
0.716 
0.847 

0.963 

0.9P4 

0.981 

0.773 
0.549 

0.594 
0.5R6 

- 
4500 
4570 
4640 
4710 

4920 
4990 

4780 
4850 

9558 
9620 
9682 
9726 
9853 
9944 

- 

0015 0.876 2010 
0060 0.962 2055 
0 1 0 5  0.979 2100 
1010 0.665 2145 
1055 0.666 2190 
1100 0.675 2235 

1195 0.696 2175 
1245 0.710 2370 

5998 0.325 6744 

6313 0.761 7726 
6358 0.777 7452 

6482 0.755 7598 

1150 0.684 2280 

6155 0.659 5400 

6420 0.745 7544 

0.661 
0.777 

- 

6526 0.755 7755 
6652 0.694 7911 



- 
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t r i f ice  Orifice %/ orifice Orifice Px/ Orifice Px/ P^/*& No. I P^/ptml No. I pt, I NO. I No. Ptm No.  Pt, 
I I I I I I I I i 

- 
0.871 
0 . ~ 7 5  
o.mn 
0.887 
O.PR-4 
0 .886  
0.889 
0.891 

0.754 
0 7 3 1  
0.718 
0.711 
0.667 
0.610 

- 
4500 
4570 

4780 
4850 

4640 
4710 

4920 
4990 

9558 
9620 
9682 
9726 
9857  
9944 

- 
? p i n  
7n7n 
1110 
1190 
7750 
1 1 1 5  
1-75 
7475 
1495 

795.9 
8020  

5450 
s w n  

8082 
5615 

5610 
555 '1  

- 
0.740 
0.847 
0.015 
0.966 
0.981 
0.984 
0.981 
0.981 
0.981 

0.750 

0.741 
0.557 
0.61 I 
0.607 
0.594 

0.715 

n.5R7 

5998 
5155 
5311 
5158 

5482 
5576 
6657. 

5420 

0.176 
0.658 
0.760 
0.771 
0.745 

0.755 
0. 694 

0.755 

- 

- 
7.876 
3.991 
7.995 
3.820 
3.967 
3.998 
3.998 
3 996 
3.996 

n.160 
0.619 
0.747 
0.755 
0.725 
0.737 
1.719 
1.679 

-~ ~ 

- 
0.787 

0.601 
0.852 
0.990 

0 . 9 9 ~  

0.645 
0.776 

0.817 
0.844 

0.996 
0.996 

0.771 

9.008 
0.7Rr 
0.797 
0.799 
0.741 

- 
= 8.5 M = O  

0015 
0060 

1010 
1055 

I150 
1195 
I 2 4 5  

5998 
6155 
611- 
6358 
6420 
6482 
6526 
6657 

0105 

1100 

- 
- 
n o i s  
0060 
0 1 0 5  

1100 

I010 
1 0 5 5  

1150 
1195 
1245 

5991) 
6155 
6111 
6158 
6420 
6482 
6576 
6652 

- 
?010 
?055 
? lQ0 
? I 4 5  
?190 
?215 
!780 
?125 
,170 

5744 

?176 
?452 
?544 
?598  
1755 
1-71? 

5400 

- 
0.984 
0.981 
0 .  776 
0.847 
0.P62 
0.869 
0.871 

0. P 8 1  

0.581 

0.870 

0.576 
n.717 

0 .  596 
0.490 
0.667 
0 .  728 

0.647 

0.867 

0.977 

n.978 

0.961 
0.975 

0.977 

0 . 9 8 1  
0,984 

0.716 
0.711 
0 . 7 1 ~  

0.600 

n.591 

0.517 

fl.589 

0.574 

1615 
4010 
4 0 ~ 0  
4150 
4220 
4790 
4360 
4410 

5600 

8076 

9144 
9198 
9155 
9517 

5 6 5 0  

9057 

0.890 1070 

0.987 1190 
0.997 7750 
0.997 7 1 1 5  
0.997 7175 

0.966 7170  

0.994 1415 
0.997 1495 

0.625 
n.6zn 
n . i m  
0.656 
0.606 
0.475 

0.717 
n.658 

9558 

9687 
9776 
9852 
9944 

9620  
n. 771 
0.716 

0.706 

0.5w 

0.11= 

0.647 

= 0.02O * 0 .992  

- 
0.718 

0.866 
0.896 

n.818 

0.914 
0.971 
0.911 
0.918 
0.947 

0.7P7 

0.769 
0.419 
0.445 
0.577 

0.550 

0.755 

0.572 

- 
0.991 
0.99' 
0.991 
0.99< 
0.991 

0.991 
0.094 

n.wi 

0 .  74- 
n.71' 
0.77f 
0.77' 
0.  66f 
0.611 

- 
101 n 
1070 

1 7 5 n  

1170 
1190 

171 5 
1175 
1415 
1495 

7951) 
nn7n 
~ n ~ 7  
5615 
545n 
5500 
5670 
5550  

- 

- 
7 5 5 5  
1615 
4010 
4080 

4790 
4 - m  
4470 

5600 
5650 

9057 

4150 
4720 

8926  

9 1 4 4  
9 1 9 8  
9 1 5 5  
9 5 1 1  

0.677 4640 
0.848 4710 
0.964 4780 
0.997 4850 
0.995 4970 
0.994 4990 
0.991 

0.507 955P 
n . 4 4 ~  067n 
0.759 9607 
0.699 9726 
fl.647 9857 
O.28? 9944 
0.670 
0.729 



- 
TABLE XI1 .- BOUNDARY-LAYER AND FOREBOM SURFACE PRFSSURES FOR 

CONFIGURATION 9 - Continued 
( j >  

k i f i c e  Orifice Px/ Orifice P X / ~  Orifice 
No. No. No. pt, No. 

34 

&/ Orifice Px/ 
pt, No. Pt, 

* I  

0.7n7 
0.644 

0.758 

0.764 
0.788 

0.771 
0.774 

6744 
5400 

7544 

7176 
7457 

7598 
7755 

~ 1 7 5  

5744 

!170 

54PO 
1376 
1452 
1544 
7 5 9 8  
1755 

0.995 

0.670 

0.996 

0.670 
0.748 
0.685 
0.,670 
0.786 
0.645 

0015 
0060 
0105 
1010 
1055 
1100 
1150 
1195 
1245 

5998 
6155 
6317 

6420 
6482 

6358 

6526 
6657 

0.902 
0.979 
0.987 
0.644 
0.829 
0.971 
0.984 
0.990 
0.994 

0 . 2 8 0  
0.648 
0.734 

0.720 
0.724 

0.742 

0.720 
0.658 

- 
0 .998  
0 .998  
0.999 
0.998 

0.997 
0.999 
0.909 

0.907 

0.750 
0.771 

0.741 
0.746 

0.678 
0. 678 

- 
7555 
3615 

4080 
4n1n 

4150 
4770 
4790 
4160 

5600 
5 f i w  

9057 

4430 

8 9 2 6  

9144 
9198 
9755 
9513 

- 
0.899 
0.910 
0.6R5 
0.818 
0.907 
0.961 
0.990 
0.997 
0.997 

0.513 
0.464 

0.695 
0.758 

0.679 
0.290 
o.fi-39 
0.745 

- 
0.817 
0 .886  
n.950 
0.988 
0.997 
0 .998  
0.999 
0 .  998 
0.997 

- 
0 667 
0.770 

0.794 

0.81s 
0.857 
0.R6R 
0.883 

n.764 

0.874 

0.777 
0.749 
0.760 
0.4m 
0.471 
0.5131 
0.530 
0.547 

- 
4500 
4570 
464O 
4710 
4780 
4850 
4970 
4990 

bo15 
01n5 

1 inn 

0060 

1010 
1055 

1 150 
1195 
1245 

5998 
6155 
6313 
6758 
6420 
6482 
6526 
6652 

- 
0.818 
0.877 

0.645 
0 .902  

n . m n  
0.971 

0.991 
0.985 

0.997 

- 
2010 
2055 
2100 
2145 
2190 
22-5 
27R0 
2725 
2770 

9558 

9682 
9776 
9857 
9944 

9620 

0.707 
0.651 
0.797 
0.640 
0.758 

5615 
5450 
5500 
5670 
5560 0.717 7913 

I 
M = 1.00, R x io-6 = 4.4, a = -0.0: p = 0.01' - 

0015 
0060 
0105 
I O I O  

1100 
1055 

1 I50 
1195 
1245 

5998 
6155 
6317 
6358 
6420 
648 2 
6526 
6652 

- 
?010 
!055 
! i n n  
!145 
!I90 

- 
0.874 
0.948 

0.655 
0.811 
0.950 
0.974 
0.977 
0.986 

0 .790  
0.646 
0.752 
0.766 
0.739 
0.748 
0.748 
fl.686 

0.970 

~ 

4500 
4570 
4640 
4710 
4780 
4850 
4970 
4990 

9558 
9670 
9687 
972h 
9857 
9944 

- 
0.991 
0.99R 

0.999 

0.998 
1 .000 
1 .000 

1 ,000 

o . w n  

0.764 
0.778 
0.751 
0.747 
0.687 
0.611 

- 
0.999 
0.999 
0.687 
0.787 
0.877 
0 R79 
0.915 
0.950 
0.977 

0 .  474 

n. 6 ~ 4  
0.629 

0.750 

q.515 

0 749 

0.791 
0.646 

0.757 
0 .802  
0.847 
o . w n  
0.971 

!795 0.968 
!2RO 10.989 

795R 
8070 
8087 
5615 
5450 

5610 
5500 

0.764 

0.477 
0.482 

0.570 

0.738 
0.747 

0.594 

5600 

9057 

5650 
8 9 2 6  

9 1 f .4 
9 $ 9 8  
9755 

7917 0.757 

0.999 4500 -r 0.985 4920 

0.999 4570 
0.687 4640 
0.812 4710 
0.894 4780 
0.957 4850 

- 
0.998 
0.99R 

0.998 
0.997 

0.998 

0.099 

10.997 

- 
znio 
2100 
2055 

2145 
2100 
2215 
2280 
2775 
2170 

5744 
5400 
7726 
7452 
7544 
7598 
7755 
7917 

- 

- 
0.706 
0.779 

0.789 
0.811 
0.818 

0.915 

0.765 

0.868 
0 .892  

0.604 
0.654 
0.724 
0.660 
0.608 
0 .  277 
0.645 

~ 

i n i n  
7070 
7 i 7 n  

175n 

74-45 

7190 

1115  
7775 

7495 

7958 

8082 
5615 

5500 

8 0 7 0  

5450 

5670 

- 
7555 
7615 
4010 
4080 
4150 
4720 
4 290 
4760 
44-40 

5600 
5650 
8 9 2 6  

9144 
9198 
9155 
9517 

9052 

0.744 
0.R68 
0.967 
0.995 
0 .  998 
0.999 

1.000 
0.999 

0.999 

0.746 
0.722 
0.729 

' 0.479 

0.529 

0.457 

~ 0.607 

0.996 4990 0.999 
0.997 I 1 



- 
TABLE X I 1 . -  BOUNDARY-UYER AND FOREBODY SURFACE PRESSURES FOR 

CONFIGURATION 9 - Continued 
(k) 

3r i f ice  P^/pt, 
No. 

35 

%t, 
x / ~ ~ ,  Orifice P 

No. 
Orifice P X / ~ &  Orifice P x /  
No. No. 

0'6 = 4.4, 01 = 7.95: B = 0.02O M = 1.00, R x - 
0.996 

0.Q96 
0 .995  

0.095 
0.995 
0.99fi 
0.998 
0.998 

0.744 
0.714 
n. 77n 
0.770 
0.666 
0.h1r 

- 
- 
0.997 

0.99R 
0.997 
0.996 
0.996 
0.997 
0 .998  

n . o w  

n.nin 

o.Rnn 
0 . ~ 0 7  

0.7R.l  

0.741 
0 6R4 

- 

- 
n o i s  

0105 
i n i n  

0060 

1055 
1100 
I150  
1195 
1245 

5998 
6155 
6111 
6358 
6470 
6482 
6576 
6657 

- 

- 
0015 

0105  
1010 
1055 
1100 
1150 
1195 
1245 

5998 
6155 
6311 
6'358 

6482 
6526 
6657 

0060 

6470 

- 
0.925 
0.988 
0.996 
0.6M 
0.851 
0.994 
0.995 
0.994 
0.997 

0.752 
0.641 
0.717 
0.719 
0.704 
0 . 7 0 7  
0.695 
0.614 

- 
- 
0 . 8 5 9  

0.981 

0.701 

0.979 

0.671 

0.779 
0.844 
0.880 
0.891 

0.781 

0.776 
0.617 

0.741 
0.7n9 

0.775 
0.777 

0.666 

- 

- 
i .eon 

0 .  676 
1 .000 

0.R45 
0.967 
0.991 
0.990 
0.993 
0.994 

0.501 

0.717 

0.279 

n.711 

0.417 

0 646 
0.507 

0 671 

- 
4500 

471 n 
4780 
4850 

4570 
4640 

4920 
4990 

9558 
9620 
96R7 
977f1 
9857 
9944 

- 
> 
- 
4500 

4640 
4710 
4780 
4850 
4920 
4990 

4570 

9558 
9670 
96R7 
9776  
9R57 
9944 

5600 
5650 
89?6 
9057 
9144  
91QR 
9155 
9511 

In 
3 

- 
1010 
1n70 
7 1 7 0  
1190 
1750 
1115 
1175 
1435 
1495 

- 
0.645 

0.962 

n.991 

0.R7b 

0.994 

0.995 
0.996 
0.996 
0 .w5  

0.755 
0.767 
0.417 
0.481 
0.571 
0.579 
0 . 5 2 0  

0.7R1 

9 5 1 1  0.777 

I-- 
M = 1.00. R x = 4.4. a = -0.02: = -4.21' 

0.998 4500 0.997 
0 .998  4570 0.997 
0.715 4640 0 . o ~  
n.npi 4710 o.906 
0.968 4780 0.996 
n.995 4850 0.996 
0.997 4920 0.99R 
0.908 4990 n . w n  n 0.997 

- 
0.759 
0.8717 
0.891 
0.945 
0.987 
0.995 
0.998 

0.995 
0.997 

- 
0.699 
n.ni0  
n . w 5  
0.961 
0.991 
0.998 
0.998 
0 . 0 9 9  

n. 779 

0.998 

n.750 
0.761 
0 . 4 5 9  
0.476 
n . 5 m  
0.571 
n . 5 1 5  

- 
7555 
1 6 1 5  

40P0 
4150 
4770 
4290 
4160 
4 4 7 0  

5 6 0 0  

8926 
9 0 5 2  
9 1 4 4  
9198 
9 1 5 5  
9 5 1 1  

401 n 

5650 

__ 
2 0 l 0  
2 0 5 5  

2145 
2190 
2215 
2280 
2175 
2770 

6744 

7176 
7457 
754$ 
7598 
7755 
7911 

? i m  

5400 

- 

- f n i o  
7070 
q i 7 n  
1190 
1750 
7715 
1175 
1 4 1 5  
1 4 9 5  

0.507 

n .709 

n. 1oo 

0.460 
0.777 

0.651 

0.644 
0.765 

9558 
9620 
Q6R7 
0726 
9R57 
9944 

0.7RR 

0.77h 

0.717 
0 . 6 5 8  

0.761 

0.776 . 

I 



0015 

0105 

1055 
I100 

1195 
1745 

5998 

6711 

006n 

i o i o  

1150 

6155 

6 7 5 ~  
6420 
6482 
6526 
6657 

0.871 2010 

0.987 2100 

0.978 2190 
0.999 2775 

0.998 2-77 
0.998 2770 

0.781 6744 

0.724 7776 

0.984 2055 

0.731 2145 

0.999 2 2 ~ 0  

0.614 5400 

0.740 7452 
0.708 7544 
0.777 7598 
0.774 7755 
0.665 7917 

0.994 
0.991 
0.747 
0.918 

0.961 
0.967 
0.966 
n .  967 

0.441 

0 .677  

0.411 
0.677 

0.954 

0.515 

0.69R 

0.5R7 

4500 0.960 
4570 0.969 
4640 0.972 
4710 0.971 

4850 0.977 
4970 0.975 
4990 0.977 

4780 0.977 

955R 0.717 

96R7 0.699 

9857 0.h'h 

9670 0.7m 

9776 n.fiRq 

9944 0.677 

4500 
4570 
4640 
4710 
4780 
4850 
4920 
4990 

9 5 5 8  

9687 
9726 
9852 

9620 

o.9nq 
o.9nn 
0.99fl 
0.909 
0.947 
0.989 
0.989 
0.991 

0.621 

0.6R4 
0.690 
0.671 

0.653 
5998 
6155 

6358 

6482 
6526 

6311 

6420 

0.291 6744 
0.192 5400 

0.762 7452 

0.757 7598 
0.767 7755 

0.679 7126 

0.716 7544 

TABLE XI1.- BOUNDAHY-LAYER AND FOREBOJSY SURFACE PRESSURES FOR 
CONFIGURATION 9 - Continued 

( 2 )  

M = 1.00, R x = 4.4, a = -0.W: B = 4.24' - 
0.~74 
n.Rm 

0.417 

0.r96 
0.904 

0.977 
0.977 
0.941 

0 .  7 7 ~  

0.774 
0.716 

0.607 

0.71R 

0.651 

- 
0015 

0105 
1010 

0060 

1055 
i i n n  
1150 
1195 
1245 

5998 
6155 
6717 
6158 
6420 
6482 
6526 
6652 

- 
0.698 

0 .898  
0.966 

n . 8 1 1  

0.997 
0.999 

I .on0 

0.744 
0.720 
0.777 
0.467 
0.495 

0.540 

0.999 

0.999 

0.59R 

0.574 

4080 0.742 4710 
4150 0.779 4780 
4720 0.~05 4850 
4790 0.875 4920 

4470 0.860 

5600 0.575 9558 
5650 0.461 9620 
~ 9 2 6  0.777 9 6 ~ 7  

qi9R 0.7~7 9944 
0755 0.649 

4160 0.844 4990 

9057 n.65R 9776 
9144 0.606 9857 

9517 0.771 

0.911 2190 

0.999 2 2 ~ 0  
0.994 2275 

0.998 2175 
0.998 2770 

7958 

Rr)87 
561 5 

nn2n 

5450 
5500 
56-n 
5550 

0.290 6744 
0.640 54no 
0.746 7176 
0.761 74C.7 
0.731 7544 
0.742 7598 

0.681 7917 
0.741 7755 

M = 1.00, R x = 4.4. a = -0.M: B = 8.50' - 
1555 
7615 

4080 

4720 
4290 
4160 

4010 

4150 

4410 

5600 
5650 
R97fi 
9057 
91 44 
9198 
9s55 
9517 

n.740 
0.866 
11.94R 
0.987 

0.994 
0.997 

0.997 
0.996 
0 . 9 9 5  

0.617 
n.nn9 
0.706 
n.641 
0.594 
0.396 
0.617 
0.716 

~ 

1010 
7070  
1170 
9190  
7750  
7115 
1175 
7475 
1495 

n ,644 
0.810 
0.956 
0.990 
0.997 
0.991 
0.997 
0.997 
0.994 

0.704 I I 
I 

-6.077 @ -0 .01~ M = 1.20, R X = 4.1, (1 = 

7555 
1615 
4010 
4080 
4150 

0360 
4410 

5600 

4220 
4290 

5650 
8926 
9052 
9144 
9198 
9355 
9513 

0.948 
n.950 
0 . ~ 7  

0.927 
0.908 

q.751 

0.990 
0.991 
0.987 

0.410 

0.774 
0.668 
0.620 

0 .  302 

0 .  252 
0.443 
0.531 

0.990 
n.991 

0.989 
0.990 

0.546 
0.755 

0.647 
0.272 

0.991 
0.989 

0.657 

0.699 

0.376 

7190 

7715 
1775 
3435 
1495 

7958 

7250 

8020 
r1n82 

5450 
55on 

5615 

5610 

O.bR7 
0.9n7 
0.920 
0.930 
0.938 
0.943 

0.726 

0.729 

0.161 

0.417 

0.707 

0.701 

0.482 9944 0.592 1 



I 

TABLE XI1 .- BOUNDARY-IJWB AND FOREBODY SURFACE PRESSURES FOR 
CONFIGURATION 9 - Continued 

(m) 

7958 

8082 
5615 
545F 

e020  

5500 
5630 
5550 

37 

0.676 

0.727 
0.318 
0.787 

0.715 

0.485 
0.415 
0.410 

0.985 
0 . 9 ~ 8  

0.706 

0.812 

0.585 

0.774 

0.877 
0.922 
0 954 

4500 0.974 
4570 0.904 

4710 0.992 

4850 n . 9 ~  

4640 0.990 

4780 0.991 

4920 0.992 
4990 0.991 

k i f i c e  P̂ / Orifice P"/ Orifice 
No. I Ptml No. I Ptm I No. 

Orifice "1 Orifice Px/ 
No. I No. I 

M = 1.20. R x lo-@ = 4.1. rr = -4.10: 
3555 
- 

0 
I = -0.01 

0.459 
0.529 

-. 
0.772 
0.832 

0.984 

0.991 

0.991 

0.936 

0.990 

0.991 

0.991 

0.559 
0.740 

0.610 
0.167 
0.171 

0.631 

0.679 

0.596 

- 

- 
7010 
1070 
9110 
1190 
3250 
1115 
7175 
7415 
1495 

-, - - 
0.574 
0.671 
0.711 
0.774 
0.809 
0.825 

0.857 
0.864 

0.840 

__ 
001s 
0060 

1010  
1055 
1100 
1150 
1195 
1245 

5998 
6155 
6311 
6358 
6420 
6482 
6526 
6652 

0105 

- 
- 
0015 
0060 
0105 
1010  

1100 
1150 
1195 
1245 

5998 
6155 
6311 
6358 
6420 
6482 
6526 
6652 

1055 

3615 

4080 
4150 
4220 
4290 
4160 
4430 

4010 

5600 
5650 
8926 
9052 
9144 
9198 
9155 
9511 

0.276 
0.176 
0.631 
0.708 
0.725 
0 .737  
0.744 
0.684 

6744 
5400 
7126 
7452 
7544 
7598 
7755 
7911 

0 
= -0.01 M = 1.20, R x 10" = 4.1. a = 0.00: I - 

0.677 
0.741 
0.804 
0.864 

0.953 

0.984 
0.988 

0.915 

n .976 

0.606 
0.604 

0.607 

0.178 
n.567 

0.113 
0.659 

0.261 

0.427 
0.310 

0.659 
0.607 
0.267 
0 - 397 
0.561 

0.711 

9558 

9682 
9726 
9852 
9944 

9620 
0.575 
0.622 
0.689 
0.701 
0.655 
0.606 

0.715 
0.659 

7755 
7913 

5630 
5550 

0.415 
0.409 

9155 
951? 

M = 1.20, R X lowe = 4.1, 0 = 3.92: B = O.oOo - 
n . w n  
0.988 
0.987 
0.987 
0.985 
0.987 
0.987 
0.989 

0.589 
0 668 
0.711 
0 .715  
0.650 
0 . 6 0 ~  

- z n i o  
2055 
2100 
2145 
2190 
2215 
2280 
2325 
2170 

6744 
5400 
7326 
7452 
7544 
7598 
7755 
7911 

- 
0.658 

0.750 
0.776 
0.797 
0.818 
0.816 
0.847 

0.717 

0.857 

0.561 

0.649 
0.611 
n.581 

0.514 

0.612 

0.255 
0.494 

- 

w i n  0.628 1555 
7 0 7 0  n.803 7615 
3110 0.914 4010 
'3190 0.988 4080 
7250 0.991 4150 
3715 0.989 422n 
1175 0.987 4290 

9495 0.985 4410 

8 0 8 2  0.646 8926 
5613 0.119 9057  
5450 0.188 9144 
5500 0.511 9198 l-r 5610 0.416 9155 

3475 0.985 4160 

7958 0.543 5600 
8020 0.584 5650 

- 
0.986 
0.986 
0.579 
0 734 
0.842 
0.930 

0.991 
0.990 

0.424 
0.319 
0.693 
0.644 
0.597 

0.462 
0.510 

0.977 

0.261 

- 
4500 
4570 
4640 
4710 
4780 
4850 
4920 
4990 

9558 
9620 
9682 
9726 
9852 
9944 



0.510 

0.984 

0 .821  
0.986 

0.978 
0.977 

0.249 
0.471 
0.520 
0.540 
0.568 
0.610 
0.624 

2145 

2200 

2190 
2235 

2125 
2170 

6744 
5400 
7776 
7452 
7544 
7598 
7755 

0015 
0060  
0105 
1010 
1055 
1100 
1150 
1195 
1245 

5998 
6155 
6311 
6758 
6420 

6526 
6652 

6482 

0.867 
0.972 
0.990 
0.579 
0.696 
0.764 
0.807 
0.823 
0.811 

0.261 
0.441 
Pa514 
0.599 
0.675 

0.711 
0.652 

0.704 

0.668 

0.855 
0.945 
0.987 
0.991 
0.991 
0.992 

0.754 

n.991 

0.604 
0.600 
0.777 

0.269 
0.170 
0.602 

0.666 
0.618 

1010 

1130 
1190 
7250 
1115 
1175 
1435 

1070 

1495 

7958 
8020 
8nez  

5500 
5670 
5550 

5615 
5450 

I 

TABLE X I 1 . -  BOUNDARY-WEB AND FOFXBODY SURFACE PRESSURES FOR 
CONFIGURATION 9 - Continued 

(4 

I I I I 
0 

.93, 
1555 
1615 
4010 
4080 
4150 
4220 
4290 
4160 
4430 

5600 
5650 
8926 
9052 
9144 
9198 
9155 
9 5 1 1  

- 0 
B = 0.02 

0.491 
0.757 
0.936 

0.987 
0.989 
0.989 

0.906 

)-= = 4.1, a = 

1010 10 .661  

M = 1.: 9 R X  

0.681 
0.757 
0.803 
0.812 
0 . ~ 5 1  
0.871 

- 

0.891 
0.900 
0.905 

0.546 
0.656 
0.644 
0.609 

0.?42 
0.469 

0.561 

0.501 

- 
0 . 9 8 8  
0.988 
0.988 
0.906 
0.986 
0.907 
0.989 
0.990 

0.619 
0.655 
0 . 6 8 5  
0.691 
0.612 
0.593 

odls 
0060 
0105 
1010 
1055 
1100 
1150 
1195 
1245 

5998 
6155 
6111 
6358 
6420 
6482 
6526 
6652 

- 

- 
4500 
4570 
4640 
4710 
4780 
4850 
4920 
4990 

3070 

I190 
1250 
111 5 
1175 
3435 
1495 

7958 

8087 
5615 

3 1 3 0  

0070  

5450 
5 5 0 0  
5610 
5550 

0.896 
0.986 
0.991 
0.990 
0.990 
0.990 
0.990 
0 990 

0.571 

0.647 
0.100 
0.160 
0.527 

0.504 

0.415 
0.40q 

9558 
9620 
9687 
9726 
9852 

0.408 
0.101 

0.615 
0.577 

0.677 

0.599 7911 

M = 1.20, R x = 4.1, CY = -0.02; = -a.sd 

0.992 

- 
1555 
1615 
4010 
4080 
4150 
4220 
4290 

4430 

5600 
5650 
8926 

9144 
9198 
9155 
9519 

4160 

9 0 5 2  

- 
0.699 
0.784 
0.923 
0.975 

0.979 
0.977 

0.982 
0.981 
0.981 

0 586 
0.5137 
0.720 

0.273 

n a b 6 6  
0.61R 

0.376 
1.642 

- 

5630 
5550 

0.416 
0.186 

- 
0.02: B = -4.25' M = 1.20, R X lo-" = 4.1, (I = 

- 
0.567 

0.847 
0.944 

0.990 
0.989 
0.988 
0.986 

0.721 

0.981 

n.60n 
0.714 
0.726 
0.121 
0.396 
0.490 
0.415 
0.404 

- 

- 
0.987 

0.988 
0.989 
0.987 
0.990 
0.990 
0.992 

0.907 

0.709 
0.775 
0.749 
0.745 
0.681 
0.635 

- 

- 
2010 
2055 

2145 
2190 
2215 
2280 
2325 

2100  

2170 

5400 
6744 

7176 
7452 
7544 
7598 
7755 
7917 

- 
3555 
1615 
4010 
4080 
4150 
4220 
4290 
4360 
4430 

5600 
5650 
n w 6  
9052 
9 144 
9198 
9155  
9511 

- 

0.907 

0.416 

(1.747 
0 679 

n. 324 
9550 
9620 

9726 
9852 
9944 

9 6 ~ 7  

0.630 
0.279 
0.176 
0.610 

I 



I 

TABLE X I 1  a -  BOUNDARY-WE3 AND FOREBODY SURFACE PRESSURES FOR 
CONFIGURATION 9 - Continued 

( 0 )  

Xifice 
No. 

39 

P"/ Orifice P"/pt_ Orifice Px/pt, Orifice P"/ Orifice Px/ 
Ptm No. No. No. pt, No. Pt, 

6744 

7126 
5400 

7452 
7544 
7598 
7755 

0.587 

0.664 
0.583 

0.608 
0.568 
0.241 
0.465 

0.313 
0.221 
0.666 
0.618 
0.582 
0.214 
0.277 

9558 0.487 
9620 0.532 
9682 0.612 
9726 0.629 
9852 0.578 
9944 0.550 

E 
0105 

i i n o  

0060 

1010 
1055 

1150 
1195 
1245 

5998 
6155 
6313 
6358 
6420 
6482 
6526 
6652 

- 
3555 
3615 
4010 
4080 
4150 
4 220 
4290 
4160 
4430 

5600 
5650 
8926 
9052 
9144 
9 198 
9155 
9513 

- 
0.569 
0.725 
0.846 
0.944 

0.991 
0.990 

0.989 

0.546 
0.595 
0.657 

0.790 
0.491 
0.515 
0.405 

0.904 

o . 990 

n .126 

0.605 
0.601 

0.595 

0.497 
0.577 

0.695 
0.641 

0.254 

7958 
0020 

5615 
8082 

5450 
5500 
5610 
5550 

0.260 

0.604 

0.451 
0.536 

0.681 
0.707 
0.717 
0.657 

6744 

7126 
7452 
7544 
7598 
7755 
7911 

5400 

0.500 

0.579 I I 
I I 

- 
0.956 
0.957 
0.960 
0.962 
0.962 
0 966 
0.968 
0.9?2 

0 541 
0.571 

0.625 
0.591 
0.547 

0.616 

- 
0015 
0060 
0105 
1010 
1055 
1 i n n  
1150 
1195 
1245 

5998 
6155 
6711 
6358 
6420 
6482 
6526 
6652 

- 
2010 
2055 

2145 
2190 
2215 

2325 
2770 

2100  

2280 

- 
0.630 
0.785 
0.921 
0.978 
0.985 
0.987 
n.986 

n ,989 
0.988 

- 
1.258 
1 244 
0.988 

0.961 
0.670 

0.987 
17.985 
0.982 
0.982 

0.248 
0.478 

0.635 

0.675 

0.677 

n.518 

0.647 

0.685 

- 
3010 
1070 
7130 
119n 
1250 
1115 
3175 
3435 
7495 

7958 

11087 
5615 
5450 
5500 
5630 
5550 

8020 

- 
0.482 
0.730 
0.919 
0.982 
0.985 
n.9117 
0.986 
0.985 
0.985 

0.534 
0.589 
0.641 
0.301 
0.409 
0.473 

0.386 
0.417 

- 
3555 
3615 
4010 

4150 
4220 
4790 
4360 
4430 

4080 

5600 
5650 
8926 
9052 
9144 
9198 
9155 
9511 

- 
4500 
4570 
4640 
4710 
4780 
4050 
4920 
4990 

9558 
9620 
9687 
9726 
9852 
9944 

0.983 
0.982 
0.671 

0.917 

0.951 
0.954 
0.954 

0.421 
0.301 

o . e m  

0.949 

0.645 
0.601 

0.460 

0 559 
0.252 

0.517 7917 0.499 

, R x lo-' = 3.9, a = -8.10: B = 0 . d  M = 1. 

2010 
2055 

2145 
2190 
2215 
2280 
2125 
2770 

6744 
5400 
7126 
7452 
7544 
7598 
7755 
7917 

- 

2100 

- 

- 
0015 
0060 
0105 

1055 
I100 
1150 
1195 
1245 

5998 
6155 
6313 
6358 
6420 
6482 
6526 
6652 

i o i o  

- 

0.757 
0.851 
0.902 
0.464 
0.784 
0.954 
0.940 
0.910 
0.924 

0.260 
0.324 
0.428 
1.180 
0.626 
0.691 

0.667 
0.714 

- 

- 
0.702 
0.877 
0.975 

0.980 
0 . 9 8 1  

r).980 
n.981 
0.980 
0.981 

0.621 
0.512 

0.654 
0.612 
0.241 

0.700 

0.107 
0.450 

- 

- 
3nio 

1190 
1250 

1070 
3130 

1915 
7175 
1435. 
1495 

7958 

8082 
5615 
5450 
5500 
564n 

8020 

5550 

- 

- 
0.529 
0.698 
0.788 
0.834 
0.861 

0.879 
0.886 
0.890 

0.578 
0.594 
0.660 

0.870 

0.220 
0.291 

0.740 
OZ401 

0.119 

- 

5600 
5650 
8926 
9052 
9144 
9198 
9155 
9513 

- 
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Irifice h/Pt, Orifice h/ Orifice h/% 
No. NO. pt, No. 

- 
TABU X I 1  .- BOUNDA.RY-LAYER AND FOREBODY SURFACE PRESSURES FOR 

CONFIGWl'ION 9 - Continued 
(PI 

Orifice No. P"/pt, Orifice No. ~ x /  Pt, 

, R x = 3.9, a = M = 1. 

0015 0.684 2010 
0060 0.728 2055 

1010 0.506 2145 
1055 0.757 2190 

1150 0.951 2280 
1195 0.945 2175 

0105 0.756 2100  

1100 0.947 22-5 7 1245 0.941 2 m - 1  

- 
0 .954  
0.951 
0.954 
0.952 
0.952 
0.957 
0.954 
0.956 

0 . 5 0 8  
0 . 5 5 7  
0.611 
0.648 
0.597 
0 . 5 6 8  

- 

- 
0.481 
0.587 
0.650 

0.747 

0.791 
0.811 

0.702 

0.769 

0.828 

0.551 
0.504 
0.654 
0 . 7 4 1  
0.314 
0 . 4 ~  
0.342 
0.115 

- 

- 
4500 
4570 
4640 
4710 
4780 

6920 
4990 

4850 

9550 

9687 
9726 
9857 
9944 

q w n  

- I 
M = 1.35, R x = 3.9, a = -0.02: B = -0.0 __ 
2010 
2055 

2145 
2190 
2 2 7 5  
2280 
2125 

2100 

2770 

5400 
6744 

7126 
7452 
7544 
759n 

- 
0015 
0060 
n i n 5  
l o i n  

1 i n n  
1055 

- 
0.801 
0.896 
0.953 
0 . ~ 2 8  

0. 900 
0.735 

0.939 
0.944 
0.948 

0.211 
0.101 
0.472 

- 
0.600 
0.680 

0.850 
0.926 
0.974 
0.918 

0,990 

0.572 
0.654 
0.608 
0,571 
0.728 
n.-ni 
0.471 

0.763 

0.989 

0 572 

-- 
~ I O  
3070 
111n 
3190 
1250 
1715 
7175 
3435 
1495 

7958 

m a 2  

5450 
55nn 
5 6 7 0  
5550 

8020 

5615 

- 
0.961 
0.961 
0.498 
0.  651 
0.728 
0.806 
0.872 
0.929 
0.960 

- 
4500 
4570 
4640 
4710 

4850 
4920 
4990 

4780 

- 
0.967 
0.965 
0.964 
0.962 
0.959 

0.959 
0 960 

4 ~ 9 6 n  

- 
0.518 
0.655 
0.747 
0.813 
0.901 
0.943 
0 959 
0.964 
0.963 

0.518 
0.562 
0.612 
0.257 
0.271 
0.415 

0.114 
0.147 

- 
3555 
3615 
4010 
4080 
4150 
4220 
4290 
4760 
4430 

S600 

8926 

9144 
9198 
9155 
9511 

5650 

9057 

1150 
1195 
1245 

5998 
6155 
6 3 1 3  
6358 
6420 

0.521 
0.561 

M = 1.35, R x 10-6 = 3.9, a = 3.95: p = .o.oi" 
KGz 
0 .956  
0.9515 
0.997 
0 .955  
0.957 
0.957 
0.958 

0.510 
0.552 
0.610 
0 649 

0.569 
n. 597 

ools 
no60 

i o i o  
0105 

1055 
1100 
1150 
1195 
1245 

5998 
6155 
6311 
6358 
6420 
6482 
6526 
6652 

- 
0.849 
0.956 
0.981 
0.512 
0.758 
0.948 
0.951 
0.947 
0.946 

0.220 
0.299 

0.474 
0.462 

0.512 
0.568 
0.592 
0.576 

- 

- 
0.955 
0.955 
0.478 
0.661 

0.905 
0.958 
0.966 
0.959 

0.311 
0.242 
0 .630  

0. 794 

0.589 
0.557 
0 .  776 
0.295 
0.465 

- 
4500 

4640 
4710 
4780 
4850 
4920 
4990 

4570 

9558 
9620 
9682 
9726 
9857  
9944 

7755 0.297 
7911 0.457 



I"' 

kifice P"/ 
No. Ptm 

41 

Orifice P"/ Orifice P X / ~ &  Orifice Px/ Orifice Px/ 
No. pt, No. No. No. Ptm 

0.585 

n.711 

0.796 

0.819 

0.664 

0.746 
0.772 

0.816 
0.827 

w i n  
1110 

7115 

1495 

1070 

7190 
1750 

7175 
1435 

0.961 
0.962 
0.388 
0.680 
0.907 

0.967 
0.959 
0.951 

0.970 

4500 
4570 
4640 
4710 
4780 

4920 
4990 

4850 

3615 
4010 
4000 
4150 

4360 

5600 
5650 
8926 

4220 
4290 

4430 

9052 
9144 
9198 
9755 
9517 

0.949 
0.567 
0.89~ 
0.984 

0.969 

0.7'9 
0.227 
0.703 

0.972 
0.967 

0.969 

0.657 
0.617 
0.264 
0.3.77 
0.423 

0.592 
0.697 
0.019 
0.910 
0.979 

0.985 

0.9~1 

0.562 

17.581 
n.718 
0 .306  
0.470 

q.995 

0.984 

0.566 

0.666 
n . 6 1 7  

1010 
3070 
? i?n  
1190 
1250 

1'375 

1495 

0020 

5 4 5 n  
5500 
5610 
5550 

1715 

1435 

7958 

8982 
5615 

-- 
1555 
1615 

0.953 
0.953 

TABLE XI1.- BOUNDARY-IAYE.R AND FOREBODY SURFACE PRESSURES FOR 
CONFIGURATION 9 - Continued 

(SI 
I -  

- 
0.951 
0.951 
0.951 
0.954 
0.951 
0.956 
0.956 
0.958 

0.409 
0.517 

0.577 

0.611 
0.629 

0.551 

- 
- 
0.970 
0.969 
0.970 

0.969 
0.971 
0.970 
0.972 

0.971 

0.612 
0.611 
0.699 
0.718 
0 665 
0.62R 

- 

- 
3015 
D O 6 0  
~ 1 0 5  
1010 
1055 
lion 
1150 
1195 
1245 

5998 
6155 
6 7 1 1  
6358 

6482 
6526 
6652 

6420 

- 
2010 
2055 

2145 
2190 
2215 

2175 
2170 

6744 

7176 
7452 
7544 
7598 
7755 
7917 

2100 

2280 

5400 

- 
0.587 

0.971 
0.961 
0.958 

0.959 
0.960 
0.960 

0.~64 

0.958 

0.878 
0.978 
0.981 
0.460 
0.781 
0.956 
0.937 
0.926 
0.928 

0.212 
0.701 

0.500 
0.551 
0.578 

0.419 
0.154 

0.552 

?555 
7615 

4080 
4150 

4290 
4760 
4470 

4010 

4220 

0.216 9944 
0.276 I 
0.477 

M = 1.35,  R x lo-' = 7 - 
4500 
4570 
4640 
4710 
4780 
4850 
4920 
4990 

9558 
9620 
9682 
9726 
9852 
9944 

1. a = -0.0; B = -8.5 
7555 10.947 

- 
0.798 
0.959 
3.977 

0.601 
0.691 
0.767 
0.806 
0.827 

3.211 
0.269 
0.416 
0.493 
3.528 

3.620 
3.576 

0.494 

17.599 

- 
7010 
3070 
1130 
1190 
1zs0 
3315 
1775 
7475 
1495 

7958 
8020 
8082 

5500 

5615 
5450 

5610 
5550 

- 

- 
0.407 
0.680 
0.913 
0.970 
0.968 
0.952 
0.946 
0.946 
0.946 

0.580 
ll.593 
0.657 
0.226 
0.345 
0.188 
n.741 
0.107 

- 

- 
0015 
0060 
0105  
inin 
1055 
1100 
1150 
1195 
I245 

5998 
6155 
6 3 1 1  
6358 
6420 
6482 
6526 
6652 

I- 
M = 1. 

2010 
2055 

2145 
2190 
2215 

2325 
2170 

6744 

7126 
7452 
7544 
7598 
7755 
7911 

- 

2100 

2280 

5400 

1, a = - 
0.489 
0.669 

0.929 
0.966 
0.961 
0.956 
0.954 
0.951 

0.553 

0.653 

0.014 

0.585 

0.250 
n . w i  
0 .409 
0.142 
0.710 

- 
0015 
no60 
0105 
ioio 
1 inn 
iisn 

1055 

1195 
124s 

5998 
6155 
6313 
6358 
6420 
6482 
6526 
6652 

- 
0.811 
0.914 
0.978 

0.644 
0.506 

0.742 
n.801 
0.829 
0.845 

0.228 
0.296 
0.470 
0.517 
0.551 
0.625 
0.646 
0.600 

41-110 
4080 

4720 
4290 

4150 

4360 
4470 

5 600 
5650 
0926 
9052 
9144 
9198 
9155 
9511 

0.574 
0.770 

n.9m 
0.960 

0.957 

0.929 

0.958 

0.376 
0.250 
0.683 
0.611 
n.595 
0.247 
0.712 
0.466 

I .  9852 0.611 
9944 o . m n  

I I 



- 
TABLE XI1.- BOUNDARY-WEB AND FOREBODY SURFACE PRESSURES FOR 

CONFIGURATION 9 - Continued 
(r) 

'rifice P"/pt_ Orifice P"/ Orifice P X / ~ &  Orifice Px/ 
No. NO. pt, No. No. Ptm 

42 

Orifice Px/ Pt, 
No. 

3.562 
0.862 
0.962 
0.952 
3.948 
3.948 

>a227 

1.466 
)e517 
1.551 
) .627 
1.644 
1.598 

1.294 

2145 
2190 
2215 
2280 
2725 
2770 

6744 

7176 
7452 
7544 
7598 
7755 
7917 

5400 
7958 
8020 
8082 

5500 

5 5 5 0  

5615 
5450 

5630 

0.475 
0.517 
0.584 

0.407 

0.77'1 

0.250 
0.127 

0.141 

n.728 

0.575 
0.542 
0.221 
o. ?no 

0.249 
0.598 

9550 

9726 
9852 
9944 

9620 
9687 

= 4.24' 

)015 

1105 
)Ob0 

LO10 
1055 
I100 
1150 
L 195 
1245 

'998 
,155 
,313 
,358 
,420 
1482 
1526 
,652 

- 
- 
1015 
1060 
1105 
1010 
1055 
1100 
I 1 5 0  
I 1 9 5  
1245 

5998 
5155 
5317 
5358 
$420 
5482 
j526 
5652 

- 

M = 1. - 
n. 588 

0.972 
0.979 
0.985 

0.984 

0.697 
0.818 

0.985 

0.987 

0.564 
0.562 
0.624 
0.581 
0.557 
0.218 
0 296 
0.457 

,* 

7 1 3 0  0.805 

__ 
7 5 5 5  
3615  
4010 
4080 
4150 
4220 
4290 
4360 
4470 

5 600 
5650 

9052 
9144 
9198 
9755 
9 5 1 1  

8926 

- 
n . n i i  
0 . ~ 1 6  
0.840 
0.852 
0.861 
0.877 
0.882 
0.892 

0.471 
0.506 
0.561 
0.582 
0.565 
0 . 5 7 2  

~~ 

- 
1.924 
1.925 
).9?7 
7.979 
1.928 
1.930 
).9j0 
1.972 

).467 
)e502 
1.557 

1.454 
)a402 

1.501 

- 

3.816 2010 
3.936 2055  
3.978 I 2100 0.4.97 

o 4 0 4  
0.668 
0.717 
0 742 
0.770 
0 792 

4640 
4710 
4780 
4850 
4920 
4990 

1190 

9 ' 1 5  
7775 
7435 
7495 

7250 
0 924 
0.966 
0.962 
0.956 
0.957 
0.951 

I 
0 

, a = -0.01, = 8.5.8 M = 1.35, R x lo-" = 3 - 
2010 
2055 
2100 
2145 
2190 
2275 
2280 
2175 
2370 

5744 

l 1 2 b  
7452 
7544 
7598 
7755 
7911 

5400 

- 
0.575 
0.727 
0.905 

0.975 
0.976 
0.975 
0.976 

n.970 

0. 975 

0.547 

0.557 
0.525 

0.281 
0.415 

0.545 

0.596 

0.199 

~ 

Yoin 
7070 
3130 
7190 
3250 
3715 
7175 
7415 
1 4 9 5  

7958 
en20 
8082 

5450 

5550 

561 5 

5500 
5670  

- .- 
3555 
3615 
bo10 

b150 
b220 
L 290 
b?bO 
b470 

5600 

3926 

I 1  .4 
P 198 
? 7 5 5  
8 5 1 1  

bo80 

5650 

m 5 7  

___ 
0 944 
0 945 
0.555 

0.911 
0.920 
0.917 
0.921 
0.9?7 

0 344 
0.223 
0.567 

0.517 
0.207 

0.830 

0. 547 

0. 298 
0.471 

- 

- 
b 500 
0570 
b640 
b710 
$780 
b850 
6920 
0990 

9558 
9620 
9682 
9726 
9852 
9944 

- 

- 
0.809 
0.963 
0.974 

0.941 
0.961 
0 954 
0.951 
0.951 

C.209 
0.266 
0.429 
0.489 
0.510 
01602 
0.627 
0.578 

0.604 

__ 
3.989 
3.662 
3.894 
3.966 
3.966 
0.954 
3.947 
5.941 
1.944 

1.435 
3.481 
3.557 
3.225 
7.126 
1.387 
1.240 
i . w 7  

. 



- 
TABLE XI1.- BOUNDARY-LAYER AND FOREBODY SURFACE PRESSURES FOR 

COIVFIGURAT'ION 9 - Contirlued 
(9) 

0015 

0105 
IOIO 

1100 
1150 
1195 

54nn 
5450 
5500 
5550 
56nn 

0060 

1055 

5650 
5998 

43 

0.750 1745 

0.967 2055 
0.769 2100 

0.827 2190 
0.877 2215 
0.840 2780 

0.466 6155 
n.211 6711 
0.106 6158 
0.745 6470 
o . z i i  6482 

0.929 2010 

0.669 2145 

0.171 6576 
0.157 6657 

M = 1.60, R x lo-' = 3.0, a = -8.34; @ 3 0.22O - 
n.871 

0.871 
0.874 

0.874 

0.419 

- 
3015 
3060 

1010 
1055 

3105 

i i n n  
1150 
1195 
5400 
5450 

5550 
5600 
5650 
5998 

5500 

2725 0.929 7175 
2170 0.930 1435 
1010 0.389 7495 
107n 0.577 7555 

7190 0.721 4010 
1250 0.750 4080 

7126 0 .571  8020 
7452 0.539 ~ 0 8 2  

7590 0.187 9057 
7755 n.711 9164 I 7911 0.711 9198 

1110 0.678 1615 

7115 0.759 4150 

6744 0.548 7958 

7544 0.579 8926 

- 
4780 
4850 
4970 
4990 

1245 0.874 

2055 0 . 8 5 4  

2145 0.928 
2190 0.927 

7280 0.976 

6155 0.241 
6111 0.779 

6470 0.416 
6482 0.447 
6526 Q.587 

2010 0.612 

2100 n.961 

2215 n.927 

6358 0.450 

6652 0.564 

0.586 
0.682 
0.790 
0.119 
0.715 
0.817 
0.814 
0.819 

0.457 

0.788.  
0.242 
0.217 

0.209 

0.181 

0.147 

- 

0.859 
0.858 
0 . 8 6 2  
0.864 
0.868 
0.869 

0.179 
0.271 
0.351 
0.760 
0.13n 
0.497 

9944 

M = 1.63, R x lo-' = 3.0, a = -4.16: p = 0.20' 

1245 
2010 
2055 
2100 

2190 
2145 

2275 
22RO 

6155 
6311 
6158 
6470 
6482 
6576 
6652 - 

4780 
4850 
4970 
4990 

9944 

0015 0.590 
0060 0.701 

1010 0.367 
1055 0.670 

1150 0.878 
1195 0.841 

0105 0.817 

1100 0.814 

5400 0.467 
5450 0.211 
5500 0.290 
5550 n . n 4  
5600 0 . 2 7 ~  
5650 0.171 
5998 0.188 

0.845 2125 

0.727 1010 
0.906 7070 
n.949 i i i n  
n.94n 7190 
0.918 3250 
n.917 7115 

0.553 2170 

0 , 7 2 7  6744 
0.211 7126 
n.470 7452 
0.417 7544 
0.415 7590 
0.548 7755 
0.517 7911 

4720 
4790 
4160 
4470 

4570 
4640 
4710 

9355 
9517 

4500 

9551) 
9620 

' 9602 
9726 

0.871 
0.871 

0.867 

0.869 
0.871 
0.r71 

0.872 

0 . ~ 6 8  

n.201 

0 .774  

0.405 
n . 4 9 ~  

0.791 

0.779 

0.459 

I :  
, R x 10-8 = 3.0, a = 0.00': p = 0.18" Y = l . t  - 

0.850 

0.685 

n.sn2 
0.914 

0.211 
0.284 
0.787 
0.189 

0.503 

Q . 4 8 0  
0.574 

0.804 

0.911 

0.411 

9.471 

- 
1175 
1415 
1495 
1555 
3615 
4010 
4080 

7958 

R O B 7  
8926 
9052 
9144 
9198 

4150 

8020 

- 

- 
0.704 
0.764 
0.818 
0.856 
0.874 
0.879 
0.881 
n.nni 
0.200 
0.301 
0.781 
0.184 
0.471 
0 m 496 
n. 467 - 

- 
478n 
4850 
4970 

' 4 9 9 0  

9944 

M = 1.63, R x io'' = 3.0, a = 4.1: @ = 0.16' - 
0.87 
0.87 
0.87, 
0.87 

1175 
1435 
3495 
7555 
7615 
4010 

4150 

7958 

4 0 ~ 0  

8 0 2 0  
8 0 8 7  

9052 
0926 

9144 
9198 

0 .849  

0.872 
0.869 
0.072 

0.564 

0.157 
0.171 
0.411 
0.477 
0.448 
0.415 

0.870 

0.364 

0 .727  

0. 165 

4270  

4360 
4470 

4290 

4500 
4570 
4640 
4710 

0155 
9511 
9558 

9687 
9776 
9857 

9620 

0 . ~ 6 9  
0.870 

n . n v  

0.777 

0.871 

0.175 
0.179 
0.410 
0.498 
0.462 

l -  
I 

-, 

n . 4 5 ,  
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rif ice 
No. 

m 

TABLE X I 1 . -  BOUNDARY-NER AND FOREBODY SURFACE PRESSmS FOR 
C9NFIGiTRATION 9 - Continued 

(t) 

P"/pt, Orifice P^/ Orifice &/ 
No. Ptm No. pt, 

P"/p Orifice P"/ Orifice 
tm No. pt, No. 

0.9n7 

0.305 
0.420 
0.502 

0.949 
0.957 

0.584 
0.648 

0.194 
0.247 
0.268 
0.219 
0 . 2 2 ~  
0.142 
0 . 1 6 0  

1245 

2100 
2145 
2 1 9 0  

2010 
2055 

2235 
2280 

6155 
6117  
6758 
. ~ , 2 n  
6482 
6576 
6652 

= 0 . 1 4 O  3.32 B 
0 .859  

0 . ~ ~ 5  
0 . 9 ~ ~  
0.291 

0 .882  
0.886 

0.601 
0 .858  

0.924 
0.149 
0.390 

0.472 
0.410 

0.458 

o - ~  = 3.0,  a = 

1015 

010  
n55 
I n n  

IO60 
I115 

150 
195 

,400 
r450 
,500 

,600 
,650 

,550 

,998  

- 
0 .800  
0.964 
0.971 
0 . 1 6 5  
0.711 
0.817 

0.820 

0.452 
0.185 
0.716 

0.815 

0.275 
0.218 
0.145 
0.147 

- 
1245 

2055 

2145 

2010 

2100 

0.868 
0.872 
n.872  
0.875 

0.443 

4360 
4410 
450n 
4 570 
4640 
4710 

9355 
9 5 1 1  
9558 

9 6 8 2  
9620 

0 .856  
n . n w  
n.n6i 

0.867 

0.8h1 
0.866 

0.181 

4920 
4990 

9944 

2190 
2715 
2280 

6155 
6 7 1 1  
6 1 5 8  
6470 
6487 
6576 
6657 

0.275 
0.167 
0.771 
0.368 

= -8.l2O - 
0.917 
0.904 
0.354 
0.567 
0.792 
0.900 
0.904 
0.878 

- 
1775 
1435 
3495 
7555 
1615 
4010 
4080 
4150 

8020 
7958 

8082 
8 9 7 6  
9057 
9 144 
9194 

- 
1.910 
1.911 
0.911 
0.913 

3.537 

- 
4220 
4290 
4360 
4490 
4500 
4570 
4640 
4710 

9355 
9513 
9558 

9682 
9726 
9 8 5 7  

9620 

- 
0.R9R 
0.901 
0.904 
0.905 

0.908 
0.906 

0 .909  
0.910 

0.272 
0.231 
0.418 

0.471 
0.582 
0.545 

0.471 

- 
4 7 ~ 0  
4850 
4970 
4990 

9944 

in15 
io6n 
)I05 
1010 
1055 
1100 
1150 
I 1 9 5  

r4n0 
i450 
$500 
$550 
5600 
5650 
5998 

0.881 

0 - 884 
0.461 
0.797 

0 . 8 8 0  

0.  894 

0.404 
0.400 
0 .  394 

0.512 
0.516 
0.206 

0.56h 

0 . 1 8 6  6744 0.437 
0.212 7726 0.530 

n.157 7 5 9 ~  0.158 
n . 4 8 ~  7755 0.214 
0.454 7911 0.717 

0.364 7452 0.496 
O.16n 7544 0.4R1 

I I I 

- 
0.875 
0.1378 
0.876 
0.878 

0.496 

- 
0015 
0 0 6 0  
0105 
i o i o  

i i n o  
1150 

1055 

1195 

5400 
5450 

5550 
5600 

5998 

5500 

5650 

- 

- 
0015 
bobo 
0105 
i o i o  

i i n n  
1150 

5400 
5450 
55130 

56no 

1055 

1195 

5550 

5650 
5998 

__ 
1245 
2010 
2055 
2100 
2145 
2190 
2215 
2 7 ~ 0  
6155 
6311 
6358 
6470 
6487 
6526  
6657 

- 
0.680 
0.860 

0.179 
0 .978  

0.517 
0.645 
0.719 
0.757 

0.427 
0.226 
0.292 
0.229 
0.255 
0 . 1 6 5  
0.166 
- 

- 
0.704 
0 .895  
0.952 
0.426 
0.7817 

0.865 
0.867 

0.518 
0.220 
0.131 
0.295 

0 . 1 6 5  

0.865 

0.244 

0.165 

0.869 4780 
0.874 4850 
0.875 1 4970 

0.875 
0*R75 I 4990 

0.r75 
0.876 

0.217 

0.407 
0.405 

0.517 

11.875 

0.210 

0.407 

0 . 5 0 5  

9944 

- 
0.972 

0.367 
0 . 5 5 2  

0.841 
0.896 
0.R71 

0.455 
0.488 

0.437 
0.154 

0.116 

0.971 

0.725 

o .446 

0.200 

- 
1245 

2055 

7145 
2190 
2215 

6155 
6711 
6158 
6420 
6482 
6576 
6652 

z n i o  

21n0 

2280 

0 .  7 4 1  

0 .  776 
0.790 

0.761 

0.119 
0.152 
0.761 
0.410 

0.472 
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TABLE X I 1  .- BOUNDARY-LAYER AND FOREBOM SURFACE PRESSURES FOR 
C O N F I G U W I O M  9 - Continued 

(4 
k i f i c e  
No. 

45 

P*/pt_ Orifice P*/% Orifice Px/- Orifice P*/ Orifice Px/ Orifice Px/ 
No. No. NO. pt, NO. Pt, NO. pt, 

0015 
no60 
qin5 
i n i n  
1055 
i i n n  
115n 
1195 

5400 

5500 
5550 
5600 
5650 

5450 

5998 

0.704 
0.944 
0 . 9 6 7  
0.481 
0.878 
0.891 
0 .891  
0.894 

0.560 

11.274 
0.717 
0 . 2 5 9  
0.138 

0.219 

0.158 

no15 
0060 
01n5 

i i n o  
i15n 

5400 
5450 
5500 
5550 
5600 
5650 
599.3 

1010 
1055 

1195 

0.714 
0 . 5 ~ 6  
0.590 

0.492 
0.5n7 

0.215 
0.070 
0.121 
0.094 
0.074 
0.n16 
0.096 

0.145 
0.186 

0.511 

1775 
1435 
3495 
3555 
3615 
4010 
4080 
4150 

7958 
8020 
eon2 
8926 
9057 
9154 
9198 

0.474 
0.478 
0 . 4 ~ 1  
0.480 
0.479 
0.121 
0.170 
0.481 

0.187 
0.193 
n.181 
0.255 
0.251 
0 . 2 ~  
0.070 

0.522 
0 . 5 7 9  

4780 0.55- 
41350 0.556 

0.534 
0.534 
0.519 
0.541 
0 . 5 4 ~  
0.549 

0.067 
0.064 
0.139 

4920 0.556 
4990 I 0.556 

9944 0.216 1 

0015 
0060 
0105 
i n i n  
1055 
i i n r ,  
1150 

5400 
54513 
5500 
5550 
5600  
5650 
5998 

1195 

0.114 
0.423 
0.578 
0 . 1 6 0  
11.364 
0.478 
0.522 

0.224 
0.076 
0.117 
0.088 
0.081 
0.041 
0.081 

0.532 

7375 

1495 
1555 
3615 
4010 

1435 

4080 
4150 

7958 
nnzn 
8082 

9052 
9144 

8926 

9198 

~ ~~ 

0.355 4270 

0.390 4360 
0.408 443n 
0.424 4500 
0.158 4570 

0.771 4290 

0 .370  4640 
0.435 4710 

0.177 9755 
0.184 9517 
0.171 95513 

0.244 9682  
0.219 9726 

0.252 9620 

0.068 9 8 5 2  

0.379 
n.418 
0.508 
0.597 
0.650 
0.662 

0.079 
0 .082  

0 .169  

0.215 
0.230 

0.166 

0.162 

7 n i o  
1n7n 
7110 
119n 
1751) 
1115 

6744 
7126 

7544 

7755 
7911 

7452 

7598 

0.575 
0.578 
0.581 
0.165 
0.298 
0.165 

0.165 
0.171 
0.162 

4360 0.527 
4430 0.560 
4500 0.575 
4570 0.579 
4640 0.581 
4710 0.581 
9355 0.077 
9 5 1 3  n . 0 ~ 2  
9558 0.167 

R x 10-6 = 7.0. a = 0 . 0 2  B = 0 . 4 9 ~  - 
2125 
2170 
qrl in 
1n70 
31 7 0  
71.90 
1750 
1115 

6744 
7126 
7457 
7544 
7598 
7755 
7911 

., , - 
0.846 
0.871 
n.876 
0 . ~ 7 4  

6.615 
0.717 

0 . 3 1 9  

0.188 
0.412 
0.410 

0.877 
0.376 

0 - 347 

0.397 
0.144 
- 

- 
4220 
4290 
4160 
4410 
4500 

4640 
4570 

4710 

9355 
9513 
9558 

9682 
9726 

9620  

9852 
- 

n.779 402n 
0 . 7 ~ 7  4990 
0.785 
0.7RR 
0.792 
0.793 

0.207 9944 
0.107 
0.349 
0.157 

0.435 
0.191 

0.410 
1 

- 
1245 

2055 

2145 
2190 
2215 

2010 

2100 

2280 

6155 
6113 
6358 
6470 

6526 
6652 

6487 

M = 2.: - 
0.519 

0.625 

n.6nn 
n.68n 

0.100 
0.098 

0.217 
0.705 
0.103 
n.799 

0.191 

0.693 
n.677 

0.681 

0.214 

I R X  

2725 
7170 
w i n  
7070 
7 1 3 0  

- 

7190 
1?50 
1115 

6744 
7126 
7452 
7544 

7755 
7911 

7598 

1, a = -8.40; = -0.2 0-6 = 3.c 

0.199 

0.446 
0.461 

0.6R-3 

0.366 
0.424 

0.468 

0.295 
0.299 
0.284 
0.282 

0.086 

4220 
4290 

4430 
450n 
457n 
4640 
4710 

4360 

9355 
9 5 1 3  
9558 

9 6 8 2  
9776 
9857 

9620 

1 1 

M = 2.25,  R x = 3.0, a = -4.17: B = -0.2' - 
0 . 5 1 ~  

0.554 
0.556 

0.560 
0.560 

0.074 
0.077 
0.16n 
0.165 
0.156 

0.275 

0.546 
0.555 

0.55R 

0 . 7 3 6  

1245 

2055 

2145 
219F 
2215 

2010 

2.00 

2280 

6 15.5 
6111 
6 1 5 8  
6420 

6526 
6657 

6482 

0.659 
0.659 
0.141 
0.212 
0.261 

0 .338  

0.259 

0.256 
0.254 
n . n w  
0 . 0 ~ 7  
0.081 

0.294 
0 .327  

0.271 

1 
I 

M = 2.25. R x  io-.^ = 3.0, a = -0.04: B 3 -0.27' - 
0015 
0 0 6 0  

i n i n  
1100 
1150 

5400 
5450 
5500 

5600 
5650 

0105 

1055 

1195 

5550 

5998 

- 
0.416 

0 . 1 6 0  
n . w i  

0.487 

0.638 
0.761 

0.427 

0.521 

0.225 

0.120 
n . m n  
0.085 
n.nw 
0.046 
0.069 

- 
1145 

2055 

2145 

2215 

2010 

21n0 

2190 

22130 

6155 
6111 
6158 
6420 
6482 
6526 
6652 

- 
1175 
?435 
3495 
3555 
3615 
401 n 
40130 
4150 

795.9 
8020 
8 0 ~ 2  

9 0 5 2  
8976 

9144 
9198  

47130 0.57, 
4850 0.561 

4 w n  n.56' 
4920 0.56' 

9944 0.22' I 0.667 
0.670 
0.177 
0.299 

0.427 
0.474 

0.245 
0.270 

0.067 

0.087 

0.164 

0.512 

0.227 

0.227 

0.078 
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rifice P"lP Orifice P"/ Orifice Orifice P"/ Orifice 
no. No. pk No. No. 'k no. 

- 
TABLE XI1.- BOUNDARY-INER A.ND FOREBODY SURFACE PRESSURES FOR 

CONFIGURATION 9 - Continued 
(v) 

Px/ Orifice P"/ 
Ptm NO. pk 

n.5 in  
0.546 
0.556 
0.555 
0 .556  
0.557 
0.559 
0 .559  

0.074 
0 . 0 7 ~  
0.167 
0.166 
0.157 
0.717 
0.227 

4 7 ~ n  
4 n w  
4920 
4990 

9944 

- 
1745 

2055 

2145 
2190 
2715 

2010 

2100 

2 x 1 0  

6155 
6117 
6 1 5 8  
6420  
6482 
6 5 7 6  

~ 6652 

0.735 
0.776 
0.801 
0.119 

0 . 7 8 8  

0.197 
0.245 

0.719 

1245 
2010 
2 0 5 5  
2100 

2215 

2145 
2190 

22R0 

0.516 
0.570 
0 . 5 7 4  
0 . 5 7 6  
0.511 
n .  2 7 9  
0.571 
0.598 

0.1.34 
0 . 1 8 9  
0.180 

0 . 2 ~ 1  
0 . 2 ~ 0  
n.  o w  

0.291 

9755 0 .098  9944 
9517 0.097 
9551 I 0.2101 

0.662 

0.169 
0.120 
0.416 
0.506 
0.556 
0.561 
n.224 
0.255 

0.2411 

0 .080  
0 . 0 ~ 7  

0.667 

0.241 

0 .075  

7175 

1 4 9 5  
7555 
1615 
4010 
4080  
4150  

7958 
R020 

8 9 2 6  

9144 
9 1 9 8  

1475 

R087 

9052 

0.561 
0.567 
0 . 5 6 ~  
0.569 
0.572 
0 . 5 7 5  
0.577 
0 . 5 7 8  

0 . 1 ~ 5  

0.270 

0 . O R 4  
0.0r7 

0.1Rh 
0.176 

0.259 

47RO 
4 8 5 0  
4970 
4990  

9940 

- 
0.4RR 

0.837 
0.164 
0.754 

0.519 

0.221 
0.076 

0.085 
0.084 

0 .806  

0.470 

0.511 

0.125 

0.042 
0 .060  

- 
n.  5 6 ~  
0.561 
0.566 
0 . 5 6 9  
0.577 

0.771 
0 . 4 7 5  

0.152 

0.159 

0.160 
n.151 
0.224 
0.214 
0. 2n9 
0.068 

- 
4 2 7 0  
4290 

4470 
4500 
4570 

476n 

4640 
4710 

9355 
9517 
95513 
9620  
96R7 
9726  
9852 

M = 2.25,  R x lo-' = 3 . 1  a = 8.34: B = -O.?l' - 
0.440 
0.445 

0 .497  
0.577 

0 . 5 9 7  

0.173 

0 . 1 8 1  
0.178 
0.057 
0.064 
0 .109  

0.255 

0.595 

0 .596  

0.192 

- 
I015 
3060 
1105 

1055 

1150 
I195 

5400 
5450 
5500 
5550 
5600 
5650 
5998 

i o i o  

1100 

0.547 

0.557 

0.552 
0.554 

n.71n 

0.557 1245 
0.858 2010 

0.140 2100 

0.492 2190  

0.882 2055 

0.978 2145 

0.506 7215 

0.216 6155 

0.177 6158 

0 .074  64R2 

0 . 5 1 1  2 7 R O  

0.067 6111 

0.084 6 4 7 0  

0.076 6526 
0.051 6652 

. 
M = 2 . 2 5 ,  R x lo-' = 3.0, a = -0.02: p =-8.56O 

0015 
0060 
n1n5 
i n i n  
1055 
1100 
1150 
1195 

5400  
5450 

5550 

5650 
5998 

5500 

5600 

- 
- 
0015 

0105 

i i n n  
1150 

5400 

5500 
5550 
5600 

Q060 

I010 
1055 

1195 

5450 

5650 
5998 - 

0.345 
0.205 
n.465 
0 . 5 5 8  
0.582 
0.581 
0.564 
0.566 

0 .  068 
0 .067  
0.140 
0.145 
0.144 
0.218 
0.718 

0.604 
0.606 
0.m' 
n.sot 

0.29' 

7175 
7475 
7 4 9 5  
1555 
9615 
4010 
4 0 ~ 0  
4150 

8020  
8 0 8 2  

7958 

8926 
9052 

I 9144 

I ""8 

6 4 2 0  
6402  
6526  
6652 

I 

M = 2 . 2 5 ,  R x lo-' = 3.0, a = -0.01? B = -4.36' - 
0.554 

0.548 

0.200 

0.524 

0.181 
0.170 

0.256 
0.257 
0.078 

0.545 

0.548 
0.549 

0.409 

0.174 

0.761 

- 
4220 
4290 
4760 
4470 

4570 
4500 

4640 
4710 
9155 
9517 

9 6 2 0  
9682 
9726 
9852 

9 5 5 ~  

- 

0.427 

0.781 
0.141 
0.246 

0 . 7 6 4  

0.721 

0.717 

0.998 

o.zno 
n.n88 

0.080 
0.0139 
0.047 

0.114 

0 .066  

0.751 

I 



- 
TABLE XI1 .- BOUNDARY-WER AND FOREBODY SURFACE PRESSURES FOR 

CONFIGURATION 9 - Continued 
(w) 

47 

a = 0.05: B = 3 . 9 ~ ~  R X lo-' = 3. M = 2.2 ., . - 
0.564 
0.552 
0.554 
0.554 
0.556 
0.147 
0.216 
0.785 
0.150 
0.159 
0.148 
0 207 

0.196 
0.200 

n .  059  
- 

~ _ .  - 
4220 
4290 

4430 
4500 
457r) 

4360 

4640 
4710 
9355 
9513 
9558 
9620 
9682 
9726 
9852 
- 

- 
3015 
3C60 
3105 

1055 

115'1 
1195 

5450 

ioio 

1 in0 

5400 

5500 
5550 
5600 
5650 
5998 

- 
0.425 
0.716 
0.787 
0.208 
0.452 

0.572 
r) 576 

0.262 

0.115 

0.087 
0.044 

0.560 

0.078 

0.080 

0.068 

__ 
7775 
3435 
1495 
7555 
7615 
4010 
4 0 ~ 0  
4150 

8082 

7958 
8020 

8926 
9052 
9144 
9198 
- 

- 
0 . 4  
0.4 
0.4 
0.4 

n.  I 

0.791 
0.407 
0.470 
0.471 

0.106 
0.148 
0.151 
0.156 
0.204 
0.198 

M = 2.25, R x 10" = 1.0, a = 0.10: E = 8.17' 

0.589 '3175 0.510 
0.591 7435 0.514 
0.172 1495 0.571 
0.147 1555 0.571 
0.448 7615 0.577 
0.495 4ni0 n.iw 
o.5ni 4 0 ~ 0  0.477 
0.508 4150 0.489 
0.216 7958 0.110 
0.213 en20 0.143 
0.192 8082 0.140 
0.192 8926 0.180 I- n.inn 9198 n.n'ii 

0.066 9052 0.182 
0.065 9144 0.178 

- 
4220 
4290 
4360 
4470 

4570 
4500 

4640 
4710 
9355 
9513 
9558 
9620 
9682 
9726 
9857 

- 
0.4 
0.4 
n.4 
0.; 

- 
2125 
2170 
1nin 
1070 

1750 

1 1 1 0  
1190 

*115 

6744 
7126 
7452 
7544 

1 7598 

0015 
0060 
0105 
inin 

1 inn 
1150 

5400 

1055 

1195 

5450 
5500 
5550 

5650 
5998 

5600 

- 
- 
no15 

0105 

iino 
1150 

0060 

1010 
1055 

1195 
5400 
5450 
5500 
5550 

5650 
5600 

5998 

0.435 
0.787 

0 244 
0.806 

0.547 
n.6nq 
0.611 
0.613 

0 . 3 0 0  

0.100 
0.077 

0.067 
0.094 
0.035 
0.065 
- 

- 
0.109 

0.197 
0.051 
0.146 

0.241 

0.157 

0.206 

0.251 

0.040 
0.074 
0.024 
0 .010  
0.001 

0.087 
0.018 

- 
0.496 
0.496 
0.497 
0.494 
0.495 
0.494 
0.495 
0.495 
0.071 
0.112 
0.144 
0.146 
0.147 
0.197 

4780 
4 ~ 5 0  
49x1 
4q5n 

9944 0.1 

M = 3.05, R X lo-' = 2.1, c1 = -1.87: 6 = -0.04O 

0.257 2725 

0.306 inin 
0 . 3 7 8  3070 

0.787 1190 
0.191 1750 
0.191 i1i= 
0.072 6744 
n.037  7126 

n.084 7544 

0.171 7755 I 0.128 7911 

0.162 2770 

0.185 3110 

0.079 7452 

0.087 7598 

0.394 1175 
0.796 7435 
0.071 1495 
0.151 3555 
0.170 7615 
0.180 4010 
0.199 4nnn 
0.191 4150 
0.130 7958 
0.126 Rn7o 

o.mi 9052 
o.nm 9144 I 0 .037  9198 

0.126 8082 
0.124 8926 

- 
4 7 ~ 0  

4970 
4990 

4850 

- 
n.; 
n.; 
0.; 
0.: 

- 
1245 
2010 
2055 

2145 
2190 
2215 

2100 

2 2 ~ 0  
6155 
631? 
6758 
6420 
6482 
6526 
6652 
- 

- 
0.274 
0.277 
0.241 
0.245 
0.731 
0.217 
n.74n 
0.242 
0.024 
0.024 
0.046 
0.047 

0.084 
0.050 

0.m7 

9944 n.( 

a =  
3775  
34-35 
1495 
3555 
7615 

- 

4010 
4nnn 
4150 
7958  

8082 
8926 

9144 
9198 

8020 

9 0 5 7  

- 

- 
0.216 

0.260 
0 264 
0.265 
0.266 

0.270 

n. 24n 

0.270 

0.027 
0.025 
0 .050  
0.04~ 
0.054 

0.090 
0.089 

- 

- 
4780 
4850 

4990 
4970 

9944 

- 

- 
n.: 
n.: 
0 . :  
n.: 

n.nw 

- 

.94: p = -0.05 Y = 3.05, R X lo-' = 2.: - 
onis 
0060 
0105 
1010 
1055 

1150 
1195 

lion 

5400 

5500 

5600 
5650 

5450 

5550 

5998 
- 



r i f i c e  Orifice pX/ Orifice P"/ Orifice P"/ Orifice P x / ~ ~  
No. No. pt, No. pt, No. pt, No. 

Orifice Px/ 
No. ptm 

0.027 
0.077 
0.057 
0.057 

9944 

i i s n  

54n0 
5450 
5500 

5650 

1195 

5550 
5600 

5998 

0.241 

0.087 
0.018 
0.052 

0.011 

0.251 

0.029 
0.024 

0.001 
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TABLE XI1.- BOUNDAKY-LAYER ANI!  FOREBODY SURFACE PRESSURES FOR . CONFIGURATION 9 - Continued 
( X I  

- 
1015 
)060 

1010 
1055 

) i n 5  

Line 
1150 
I195 

5400 
5450 
5500 
5550 
5600 

5998 
5650 

- 

1175 
1435 
1495 
1555 
1615 
4010 
40.90 
4150  

8020 
8 0 8 7  

9052 

7958 

8926 

9144 
9198 
- 

0.267 
0.274 

0.279 
0 .  269 

0.280 

0 . 0 5 0  
0.101 
0.117 
0.057 

0 . 0 5 6  
0.090 

0.091 
0.027 

0.057 

0.094 

4220  
4290 
4360 
4410 
4500 
4570 
4640 
4710 

9355 
9513 
9550 
9620 
9602 
9776 
9 0 5 2  

4 7 ~ 0  
4 ~ 5 0  
4970 
4990 

0.167 
0.191 
0.220 
0.750 
0.271 
0.781 
0.279 

0 . 0 7 8  
0.077 
0 . 0 5 7  

1 0.057 
0 . 0 5 6  

, 0.771 

0.091 

0.257 

0 .179  
0 .721  
0.269 
0.122 
0.151 

0.072 
0.026 
0 .051  

0.056 
n . m R  
0 . 0 8 9  

0.101 

0.160 

0.060 

6744 0.097 
7126 I 0.091 
7452 0.095 

9944 o . n v  

R x lo-' = 2.1, a = 3.903 B = -0.04' M = 3.0' - 
0.270 

0.281 

n . m i  
0.170 

0.051 
0 . 0 5 7  
n . n w  

0 . 0 ~ 4  

0.277 

0.285 
0.286 

0.168 

0.046 

0.086 

0.077 

- 
4220 
4290 
4360 
4410 
4500 
4570 
4640 
4710 

9155 
9 5 1 1  
9558 
9620 
9682 
9726 
9852 

- 
0.211 

~ 

4780 

4990 

4850  
4970 

0015 
0060 
n105 
i o i o  

l i o n  
1150  

5400 

5500 

1055 

1195 

5450 

5550 
5600 
5650 
5998 

0.262 
0.519 
0.587 
0.056 
0.136 
0.191 
0.231 

0 . 0 9 0  
0.021 
0.046 
0.030 
0.029 
o.n i i  
0.226 

0.252 

2525 
2170 
1010 
1070 
1110 
q i q n  
175n 
1 1 1 5  

6744 
7526 
7452 
7544 
75919 
7755 
7 9 1 1  

0 244 
0.259 
0.261 
0.261 

0.768 
0.26R 

0 . 7 1 4  

. 
0.055 
0.089 
0.091 

- 
M = 3.05, R x lo-' = 2.1, a = 7.85: p = -0.04' 
I 

- 
0 . ~ 9  
0 . m  

9.297 
0.015 
0.120 

0.015 
0 . 0 4 7  

0.077 
0.075 

0 * 289 
0.297 

0 . 1 8 4  

0 . 0 5 5  
0.072 

0.027 

- 
4720 

4160 
4290 

4470 
4500  

4640 
4570 

4710 

9155 
9 5 1 1  
955R 
9620 
9682 
9726 
9852 

1745 
2010 
2055 
2100 

2190 
2145 

2215 
2280  

6155 
6113 
6158 

6482 
6526 
6652 

6420 

- 

1175 
1435  
1 4 9 5  
7555 
1615 
4010 
4080 
4150 

8 0 2 0  
7958 

8087  
8926 
9057 
9144 
9198 

0.77R 
0.740 
0.242 
0.245 
0.246 

0.240 

0 .071  
o.nm 
0 .046  

0 . 0 ~ 4  

0.215 
0.216 

0.047 
0.051 

0 .087  

4 7 ~ n  
4 ~ 5 n  
4970  
4 9 9 0  

n. 177 
n. im 

0.200 
0.101 

0.096 
0.21 I 

0.116 
0.305 

0.065 
0.063 
0.069 
0.068 

1 ::E 

0.146 
0.207 

9944 

= 3.05, R x lo-' = 2.1, 0: = -1 280 A =-7.85O ,-, - 
0.231 
0.211 

I ,  - 
4220 
4290 
4360 
4410 

4570 
4500 

464n 
4710 

9155  
9 5 1 1  
9558 

9682 
9776 

9620 

9057 

- 

- 
1375 
3435 
1495 
3555 
1615 
4 0 1 0 ~  
4 n ~ n  
4150 

0 0 7 0  
7958 

R 0 R 7  
8926 
9052 
9144 
9194 - 

- 
4 7 8 0  
4850 
4970 
4990 

9944 

- 

- 
0.121 
0.195 

0.762 
0.798 
0.295 
0.781 
0 . 2 9 0  

0 . 0 1 9  
0.021 
n.045 
0 . 0 5 7  
n.mn 
n.n8? 
0 . 0 8 7  

0 . 1 9 3  0.218 
0.241 
0.241 
0.085 
0.277 
0.296 

0 .  066 
0.071 
n . m t  
0.175 

0.177 
n.mP 

0.124 

- 

5400 

5500 
5550 
5600 
5650 

5450 

5998 
I I 



7F - 
TABLE X I 1 . -  BOUNDARY-LAYER AND FOREBODY SURFACE PRESSURES FOR 

CONFiGU!?,AT!IGM 9 - Corit I m e d  
(Y) 

r i f i c e  

i 

= 3.05, R x = 2.1 

n .1611  2725  
~ 

1 2 4 5  
2010  
2 0 5 5  

2145  

2 7 7 5  

2100  

2190 

2280  

6 1 5 5  
6117  
6 1 5 8  

64R2 
6 5 7 6  
6 6 5 2  

6470  

a =  
9775 
- 
1435 
1495 
1 5 5 5  
1615 
4 n i n  
4 n ~ n  

7958 

8 0 8 7  
R976 

9144 
9198 

8020 

9n57 

- 
4720  

4760  
4470  

4290  

4500  
457n  
4 6 4 0  
4710  

9 1 5 5  
9 5 1 7  
955R 

9 6 0 2  
9 7 2 6  
9852  

9670  

- 
-0.15' - 

4 2 2 0  

4 4 i n  
45nn  

4 7 i n  

4290  
4160  

457P  
4641) 

9 7 5 5  
9 5 1 1  
955R 

9 6 8 7  
9 7 2 6  
9 8 5 2  

9 6 7 0  

- 
0.205 

0.499 

0 . 0 ~ 6  
n . i i T  
0.177 
0 .151  

0.074 
n.027 
0.042 
n.079 
0.011 
n .nn9  
o.onz 

0.403 

0.045 

- 
0.267 
0.275 
0.277 
0.281 
0.2R2 
n . 7 ~ 9  
0 . 2 ~ 6  
0 . 7 ~ 6  

0.018 
0.077 
0.062 
0 . 0 5 7  
0 .067  
o . i m  
n . i i n  
- 

- 
4 7 8 0  

4 9 7 0  
4 8 5 0  

4990 

9 9 4 4  

___ 
c1.256 
0.257 

0.260 
0.260 

0.259 

n.wn 
n.165 
n.711 

0.068 
0.107 
0.101 

0 060 
0 0 6 4  

o - l n h  
0.079 

39: B - 
0.250 
0 .268  

0 . 2 ~ 1  
n . 2 ~ 7  
n . m h  
n . i n 7  
0.119 

0.054 
o . n v  
n. 092 
n .  no5 
0.097 

0.219 

0. Oh6 

0.027 

M = 3 .05  a =  - 
0.170 
0.201 

0 . 7 7 0  

0.211 
0.761 

0 .714  
0 s 2 7 9  
0.776 

0.017 
0.077 
0.057 
0.054 

n.09n 
0.05h 

0.097 

1015 

7105 
i n i n  

i i n n  
1150 

5400 
5 4 5 0  
55nn  
5550  
56nn  
5650  
5 9 9 8  

7060 

1 0 5 5  

I 1 9 5  

0.200 

n.n6i  

n.171 
0.210 

0.142 
0.467 

0.12h 

0.216 

0.090 
0.027 
n.n41 
0.079 
n . n i i  
o.nin 
0.000 

1775 
7435 
1495 
7 5 5 5  
1615 
h n i  n 
4nqn 
4 1 5 0  

An70 
795R 

R Q R 7  
8926 
9 0 5 2  
9144 
9198 

0.  27  
0.27 
0.27 
n.7R 

9 9 4 4  0.09 

. 
M = 3.05, R X = 2.1 a = -0.40; B = 3.96' - 

7175 
7475 
'495 
1555 
1615 
4010 
4 0 ~ 0  
4150  

795R 
~ n ? n  
R O R 7  
8 9 2 6  
9052  
9144  
9198  
- 

1 2 4 5  
2n1n 
2055  
21nn  

2190 
2145  

2215  
2280  

6 1 5 5  
h 1 1 1  
6751) 

6 4 8 2  
6 5 2 6  
6652  

6470  

n.172 
0 .171  
0 . 1 ~  
0.151 
0.160 
0.169 
0.182 
0.190 

n . n v  
0 . 0 7 0  

0.345 
0.049 

0.045 

0.071 
0.075 

9 9 4 4  0.046 9155 
n.nC.1 9 5 1 7  
n.nh4 9 5 5 0  
0 . n ~  962') 

0 . m  9 7 7 6  
0.079 9 6 8 2  

0.027 9 8 5 2  

5400  n . i n 9  
54617 n.n?n 
55nn 0.019 
5550 0.028 
5600  0.011 
5650  0.010 
5 9 9 8  o.on1 

= 3.05, R x lo-" = 2.1 - 
4 7 7 0  
4 7 9 0  
41611 

4500  

4640  
4710 

4 4 1 0  

4 5 7 0  

9 7 5 5  
951  1 
9 5 5 8  
9 6 2 0  
9 6 8 2  
9 7 2 6  
9 8 5 2  

- 

- 
0.741 
0.74h 
0.74R 
0 . 2 5 1  
0 . 7 5 2  
0.252 
0.75h 
0.?5h 

0.n.lh 

0.041 

0.047 
0.064 
0.062 

0.027 

0.040 

- 

1 7 4 5  
2010  
2055  
21nn 
2145  
2190  
2215  
2280 

6 1 5 5  
6 7 1 1  
6 1 5 8  
6 4 2 0  
6482  
6 5 2 6  
6652  

0015  n.221 

0 1 0 5  0.520 
i o i o  0.099 
1055 0.247 
1100 0.122 

0 0 6 0  0.469 

1 1 5 0  0.128 
1 1 9 5  0.126 

5400  0.127 
545n  0.018 
55nn  n.n71 
5 5 5 0  0.022 
5600  0 .074  
5650  0.009 
5 9 9 8  0.000 



0.147 
0.157 
0.1715 
n.n88 
0 . 1 2 9  

1-75 
1415 
1495 
1555 
1615 

0.166 
0.177 
0.174 
n . 0 ~  
0.045 
0.0413 
0.049 
0.012 
0.n11 
0.019 

4010 0.077 
40130 n . m n  
4150 0.0~7 
795.5 0.070 
8020 0.028 
R O R ~  0.076 
R976 0.047 
9052 0.052 
0144 0.051 
0 1 9 8  0.017 

__1_1_1 

TABLE XI1.- BOUNDAHY-LAYER A.ND F0RF;BODY SURFACE PEG3SSURES FOR 
f - i ( y T F ; I T n T m  n m-r.-- I w m x i u i \  9 - Continued 

(d 

M = 3.52, R x lo-" = 1.6, a = -7.96; B = -0.17' - 
n.167 
n.ino 
0.211 
0.253 
n. 269 
0 . 2 7 1  
0.777 
n.779  

0.017 
0.027 
0.047 
0.046 
0.051 
17.086 
0.078 

- 
7125 
2170 
i n i n  
1070 
111n 
1190 
1 7 5 0  
1 7 1 5  

6744 
7126 
7452 
7544 
7598 
7755 
7 9 1 1  

__ 
0.2~1 

0.0~6 
n.nw 
0.099 

n . i m  
0.0135 
n.081 
n . n n  
o.nm 
n.o i8  
0.n31 
0.022 

O.2R1 
0.031 

0.117 

- 
1175 
1415 
1495 
1555 
1615 

4080 
4010 

4150 

7958 
8 0 2 0  
8082 
8976 
9052 
9144 
9198 

- 
4221) 
4290 
4360 

4500 
4430 

4570 
4640 
471n 

9155 
9513 
9558 
9621) 
9682 
9776 
9857  

__ 
n. 114 
0. I 17 
0.141 
0.144 

- 
on15 
no60 
0105 
i n l o  

] i n n  
1055 

I150 
1195 

5400 
5450 
5500 
5550 

5650 
5600 

'998 
- 

- 
0015 
0060 
0 1 0 5  
i n i n  

Iinn 
1150 

54c0 

5500 

5600 
5650 

1055 

1195 

5450 

E550 

5998 
- 

- 
0015 

0105 
no60 

inin 
1055 
IinO 
115P 
1195 

5400 
5450 
5510 
5550 
5600  
5650 
5998 

~ 

n.118 
0.117 
0.114 
0.128 
0.174 
0.121 
0.124 
0.131 

0.m7 
0.016 

0.026 
0.022 

0.031 
0.051 
0.054 

9944 0.054 

= 3.52 
0.169 
n.077 
0.156 
0.719 
0.255 
n.746 
0.744 
0.744 

n .o i t  
o .n I8  
n.014 
0.076 
0.041 
n.n6~ 

- 

"en61 
- 

- 
1245 

2055 

2145 

2715 

2010 

2100 

2190 

2780 

6155 
6111 
615R 

6482 
6576 
6 6 5 2  

64x1 

- 

0.lh'a 
0.169 
0.177 
0.171 

0.056 

- 
0.078 
0.115 

0 . 0 8 0  
n.114 

0.161- 

n.n55 
0.012 
0.024 
0.018 
n.019 
0 . 0 ~ 7  
n.nn? 

0.171 
0.P27 

0.141 

- 

- 
0.147 

0 . 1 6 8  

0.066 

n.205 

0.026 

n.Pqrl 
0.116 
n.171 

0.055 
0.017 
0 . ~ 2 5  
o . n i 8  
0.019 
0.007 
0 . m ~  

q 
2170 

- 
1 175 
7475 
1495 
7 555 
' 615  
4nin 
40130 
4150 

7958  
8020 

R 926 

9144 
Q 1 9 R  

e 0 8 2  

9 0 5 7  

~ 

4220 

4360 

4500 
4570 
464n 
4710 

4290 

4470 

9755 
9517 
9558 

9607 
0776 
9857 

-0.18O 

9670 

__ 

-- 
42x1 

441n 
4500 

4640 
4710 

4790 
4'360 

4570 

9155 
4517 
055R 
9670 
0687 
9726 
9 8 5 2  

- 
4780 
41350 
4920 
4990 

9944 

, 

0 
-0.36, B 

n. 1 6 ~  
0.177 
n.175 

0 . 0 7 1  
0.056 
0.075 

c.077 
0.097 

0.051 
0.060 
n.056 
0.017 

M = 3.5:', R x = 1.6, a = 
~ 

7125 
717n 
i n i n  
7n70 
711P 
T i Q n  
4 7 5 n  
'715 

6744 
7 7 2 6  
7457 
7544 
759R 
7755 
7 9 1 1  

- 
1 175 
1415 
1495 
1555 
1615 
4nin 
40un 
4150 

7958 
8 0 7 0  
P O R Z  

0 0 5 7  
I3976 

9144 
9198 

_- 
1245 
2010 
2055 
21nn 
2145 
2190 
2775 
2 2 ~ n  

6155 
6711 
6758 

6482 
6576 
6652 

6470 

0.17C 
n.177 

9444 n.n5t 

R x lo-' = 1.6. a = 1.26: B = 
0 

-0.17 
4270 
4290 

45nn 
4570 
4640 
4710 

- 

4360 
4410 

9355 
9517 
9 5 5 8  
9670 
9682 
9726 
9852 

- 

__ 
0015 
006n 
1105 
inin 
1055  
i i n n  
1150 

5410 

5 5 0 0  
5 5 5 0  
5600 

1195 

5450 

5650 
5998 

- 
0.177 

0.451 
0.029 
0.077 
0.108 

0.151 
0.055 
n.Cii 

0.017 
0.017 
0.007 

0 197 

0.116 

Q.029 

0.001 

- 

- 
7 7 2 5  
7170 
i n i n  
1070  
q i t n  
1190 
7 7 5 0  
1115 

6744 
7726 
7452 
7544 
7598 
7755 
7911 

4780 
4 8 5 0  
4970 
4 9 9 0  

9944 0.051 



or i f ice  Px/ Orifice 
No. No. 

Pxjpt, Orifice P xlPtm O r i f i c e  P xlPt, or i f ice  P 
No. No. 

TABU XI1.- BOUNDARY-LAYER AND FOFEBODY SURFACE PRESSURES FOR 
CONFIGURATION 9 - Continued 

(a') 

__ 
' r i f i c r  

N o .  - 
- 
4 7 ~ n  

400n 

4R 5 0  
4 9 7 0  

M = 3.52, R X  

7 1 2 5  
2770  

- 

1010 
7170  

1 i 9 n  
1 7 5 n  
171' 

6 7 4 4  
7 7 2 6  
7 4 5 7  
7544  
7598  
7755 
7 9 1 1  

1 1 7 0  

a =  

1375 
1435 
3495 
1555 

- 

7615 
4n1n 

4150 

8020  
P O R Z  

9057 

40R0 

7958 

8926 

'4144 
0198 

Ep--pJ 0.509 2 0 5 5  

- 
0.122 
0.139 
0.146 
0.151 
n.1-1 
0.152 

0.141 

0.017 
0.021 
0 . 0 7 6  
n.nsn 
0.051 
0.054 

0.147 

0.015 

- 
1015 

i n i n  
1055 
i i n n  
1 1 5 0  

1060  
3105 

1195 

5400 
5450 
i 5 n n  
i 5 5 0  
5600 
i 6 5 n  
,998  

n.171 
n . v i  
0.087 

0.'197 
0.097 

0.051 
0.010 
n . m i  
0.017 
0.016 
n . n c i  
n.onn 

6 1 5 5  
6 1 1 7  
6 9 5 8  

6 4 8 7  
6 5 7 6  
6 6 5 2  

6470  

9 9 4 4  0.054 

In 
3 cu 

I 
4 

R x = 1.6. a = -0.55, 0 

__ = -7.9c 
4270 
4290 
4 3 6 0  
4410  
4500  
45717 
464n  
0710 

__ 

9 9 5 5  

9 5 1 7  
9 5 5 1  

9 6 8 7  
9 7 2 6  
9 8 5 2  

9670  

M = 3.' 
0 .067 
__ 
0.041 
0.118 

0.196 

n.188 
0.195 

n . n i n  
0.016 
n . n i v  
n.1717 
n . n n  
0.n51 
0.050 

'1.167 

q . 1 9 4  

FiT 
7060 
7105 
i n i n  
1055  
! i n n  
i 1 5 n  

5400  

5500  
5550  
56nn  

1195  

5 4 5 0  

5650  
5 9 9 8  

___ 
0.199 
0.201 
0.009 
0.057 
0.081 
0.106 
n.izs 
0. i 7 0  

0.054 
0 . 0 6 ~  
0.071 
0.067 
n . n i a  

0.024 
0.017 

~ 

1175  
74-35 
1495  
7555 
7615 
4 n i n  
4080 

7 0 5 ~  
~ 0 x 1  

9052 

4150 

8926  

9144  
9198 

__ 
0.143 

n.016 
0.017 
n.046 
0.055 

0 . 0 3 5  
0.017 
0.019 
0.014 
0.019 

0.007 

0.165 
0.196 

0.058 

0.008 

__ 
1 2 4 5  
z n i n  
2055  
2100 
7145  
2190  
2215  
22R0 

6 1 5 5  
6113 
6 1 5 8  

6 4 0 2  
6 5 2 6  
6 6 5 2  

6 4 7 0  

__ 

__ 
1 7 4 5  

2055  

2 1 4 5  

2 7 7 5  
2280  

6 1 5 5  
6 1 1 1  
6 1 5 8  

6 4 R t  
6 5 7 6  
6 6 5 2  

z n i n  

2100 

2190  

6470 

__ 
7 1 2 5  
7170 
101  n 
1 n 7 n  
1 1 7 0  

1 7 5 n  
1 1 9 0  

1 1 1 5  

6 7 4 4  
7 1 2 6  
7452  
7544  
7598 
7 7 5 5  
7917  

0.112 
O.lR6 
0.101 
0.1911 
0.701 
n . v ?  
0 . 7 0 ~  
0.704 

0.010 
0.073 
0.017 
0.046 
0 . n ~  
0 .OR4 
0.087 
- 

__ 
0 0 1 5  
0060  
n 1 n 5  

1 0 5 5  
1 1 0 0  
1150  

54nn  
545n  
5 5 0 0  
5550  
5600  
5650  

1 0 1 0  

1 1 9 5  

5 9 9 8  

- 
- 
n o 1 5  
0060  
010s 

i i n o  

1 0 1 0  
1 0 5 5  

1 1 5 0  
1 1 9 5  

5450  
5 4 0 0  

5500 
5 5 5 0  
5600  
5650  
5 9 9 8  

- 
0.175 

0.789 

0.047 
0.061 
0.076 
0.084 

n.045 
0.012 
0.025 
0.018 
0.019 
0.008 
0.000 

0.296 

0.019 

0.161 
0.177 

n.iRn 
n . i m  
0.184 
0 . 1 R - 3  

0 .096 
n.070 

0.010 

0.067 ! 0.070 

0.176 
0.170 

0.07R 

0.041 

0.777 
0.721 
0.019 
0.050 
0.084 
0 . 1 1 7  
0.141 

n.050 
0 . n ~  
0.117 
0 . ~ 1  
0.015 
0.031 

0.156 

0.071 

9044  

= 0.OO0 - 
4 7 ~ n  
4 ~ 5 n  
4 9 7 0  
4990 

9 0 4 4  

7 7 7 5  0.746 
717n  0.271 
q n i n  0.025 
1 0 7 0  0 . 0 5 ~  
1 1 3 0  0.075 
1 1 9 0  0.095 
1250 0.119 
1 9 1 5  0 . 1 7 9  

7 4 5 2  0.058 
7544 0.057 
7598  0.011 
7 7 5 5  o.nm 
7 9 1 1  0 . 0 ~ ~ )  

6 7 4 4  0.057 
7126  0.054 

1 1 7 5  0.147 
1 4 1 5  0.150 
1 4 9 5  0.171 
3555  0.175 

4 0 1 0  0.074 

4150  0.069 

7958  0.027 
eo20  0.017 

~ 9 2 6  0.057 
9 0 5 7  0.054 
9 1 4 4  0.056 

1 6 1 5  0.171 

4 0 R O  0.057 

B O 8 2  0.042 

9 1 9 R  0.016 

0.095 2190  
0.122 2275  
0.140 2280  

0.055 
0.011 
0.024 
0.018 

6 1 5 5  
6 1 1 7  
6 7 5 8  

6 4 8 2  
6 5 7 6  
6652  

6470  
o . w n  
0.008 
0.001 

I 



Orifice P"/ Orifice Px/ Orifice P xlPtm Orifice 
No. Ptm No. Ptm No. No. 

xIPt, Orifice P X/Pt, 
P 

No. 

7958 
8020  
n o 8 2  

9057 
9144 
9198 

8926 

0.021 
0.027 
0.040 

0.046 
0.047 
0.014 

0.047 

52 

TABLE X I 1  .- BOUNDARY-NER AND FOREBODY SURFACE PRESSURFS FOR 
CONFIGURATION 9 - Concluded 

(b' 

0 

M = 3 . 5 2 ,  R x = 1.6, CI = -0.54, 
0 

= 1.97 
- 
2 4 5  

'010 
'055 
'100 
'145 

,275 
' i q n  

1z.w 

,155 
,317 
,158 
,470 
,487 
,526 
,652 

0.158 
0.159 
0.160 
0.160 
0.161 
n . n m  
0.041 
0.057 

,5017 
,570 

,710 
,640 

0 . 0 ~ 7  

0.094 
0 . 0 8 6  

= 7 . p o  I = 3.52, R x = 1.6, a = -0.54; - 
n. 149  

0.058 
0.157 
n.zm 

0.361 
0.397 

0.225 
0.221 

0.083 
0.009 

0.077 
0.009 
o.nno 

0.018 
0.014 

- 

- 
1245 

2055 

2145 

2 2 1 5  

b155 
b 7 l 7  
6158 

6482 
6 5 7 6  
6652 

2010 

2100 

2190 

2 2 8 0  

6420 

- 
015 
060  
105 
n i n  
0 5 5  
1 no 
150 

4n0 
450 
500 

boo 

195 

550 

650 
998 

- 

- 
7 7 2 5  
2770 
i n i n  
w i n  
Ti7n 
1190 
775n 
1115 

6744 
7126 
7452 
7544 
7 5 9 8  
7755 
7911 

-- 
n.201 
n. 204 
0.017 
n.n56 
0 . 0 ~ 4  
n. i n 6  
n . im 
0.131 

0.055 

0.046 
0.045 
0.010 
n . n m  
0.018 

0.040 

- 
1775 
3415 
1 4 9 5  
1 5 5 5  
3615 
Loin 
Lnnn 
~ 1 5 0  

qn87 

a 0 5 2  

? 9 5 8  
3020 

1926 

9 144 
9 1 9 8  

- 
4 2 2 0  
4290  

4500 
4570 

4710 

4160 
447n 

4640 

9155 
9511 
9558 
9620  
9687  
9726 
9852 

- 
1.1?9 
1.144 
3.146 
3.149 

7.131 
3.157 
7.15R 

3 . 0 3 5  
3.015 
1.017 
3.015 
7 . 0 7 5  
i . n ? i  
3.075 

7.150 

, 
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m 
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- 60° 

8679 

8782 

8990 

8741 

8914 

TABLE X I I 1 . -  O R I F I C E  NUMBER CORRELATION FOR CONFIGURATIOR 13 - Concluded 
(b) Body surface pressures 

-goo 

9041 
9099 
914-1 
9301- 
9 460 
9502 
9625 
9679 

9741 
9782 
9914 
9990 

I f i c e  number I Orifice location 1 
~~ 

5450 
5500 
5550 
5600 
5650 
6710 

Percent of 
nose length 

4.1 
9 a9 
14.1 
30.1 
46.0 
50.2 
62.5 
67.9 
71.0 
74.1 
78 -2 
91.4 
99 .o 

Opposite rake no. 2 
Opposite rake no. 3 
Opposite rake no. 4 
Opposite rake no. 5 
Base pressure 
Opposite rake no. 1 

L 

(e) Forebody surface pressures 

Orifice number and circumferential location I 
O0 

6041 
6099 
6141 
6301 
6460 
65 02 
6625 
6679 
6710 
6741 
6782 
6914 

-45O 

7099 
7141 
7301- 
7460 
7502 
7625 

, 

, 



- 
TABLE XIV. -  BOUNDAHY-WER AND FOREBODY SURFACE PRESSURES FOR 

CONFIGLJRY2'TIOM 13 
(a) 

fl.?Rn 
O . l h n  
0.757 
0.196 
0 . l l h  
n.216 

55 

9 h 7 5  
9 6 7 9  
9741  
97R7 
9 9 1 4  
q w n  

- 
O r i f l c e  

No. 

M = 1.60, R x lo-' = 3.0, a = -8 47 B = 0.29' - 
n i q n  
i n i n  

I 1 no 
1055  

1 1 5 0  
1195  
1745  
2 0 1 0  
2055  

- 
n.427 
0.116 

n.810 
n . 8 i n  
n.811 
0.814 
n.597 
n.807 

3.687 

- 
9110 
7190 

1115 
7175 
143' 
1495 
3555 
1615 

7679 
7741 
77R7 
7914 
799rl 
8679 
R741 

3250 

a787 

m 
0.750 
0.774 
n.  707 
0.8n4 
n.810 

0.815 
n.817 

0.760 

(1.171 
n . 1 ~ 7  
n .  i n 7  

0.178 

0.814 

0.642 
0.1R7 

0.671 

~ 

0.r71 
n.874 
0.R74 
0.875 
'1.874 

0.451 

n.5r0 

0 . 7 4 1  

nnh01  

0 .166  

0.113 

- 
4010 
4 0 8 0  

4220  
4290  

45nn  
4570  

4150  

4 1 6 0  
4 4 1 0  

R914 
4990 
9041  
9099  
9141  
9101 
9460 
9 5 0 2  

4 9 7 0  

5141 0.191 

M = 1.60, R x = 3.0, a = -4.17: = 0.28' - 
4 6 4 0  
4 7 1 0  
4 7 u n  
4 ~ 5 n  
4 9 7 n  

9 6 7 5  
9 6 7 9  
9741  
9 7 0 7  
9 9 1 4  
w s n  

- 
- 
4 h 4 0  

4 7 8 0  
471n 

4 ~ 5 0  
4 0 7 0  

9 6 7 5  
9 6 7 9  
9741  
97R7 
9 9 1 4  
999n  

- 

- 
2 1 0 0  

7 i q n  

7 7 8 n  

717n 
T n i n  
4070  

6990  
7 n 9 s  

7 1 0 1  

7145  

7 7 1 5  

7 7 7 5  

h914  

7141  

7 4 6 9  
7 5 0 2  
7 6 Z C  

- 
0.159 
0.554 
0.706 
0 . ~ 1 5  

0.847 
0 . ~ 4 6  

0.850 

0.151 

0.409 

0.R47 

0 .R4R 

0 .76 ' )  

0.761 

0.141 
0.195 
0.106 
0.71R 

- 

5450  0.211 
i 5 n n  10 .281  

0.299 

0.445 
0.169 

n.155 
n.2n8 
0.316 
0.757 
0.579 

767Q 
7741 
77R7 
7914 

8670 
R 741 
R 787 

7990 

0.666 

n.19R 
n.ZR4 

n. 647 

0.164 
0.615 
0.610 
0.2'17 

M = 1.60, R X 10." = 3.U, - 
n . m q  
0.774 
0.850 
n . m  
0.924 
n.910 

0.572 

0.155 
0.416 

0.207 

0.929 
0 . 3 9 6  

0.282 

0.146 

n.179  

0.147 
0.438 

- 

~~ 

n i q n  
i n i n  
1055  
1 i n n  
1159  
1195  
1245  
2 0 1 0  
2055  

6 1 0 1  
6 4 6 0  
6 5 0 2  
6675  
6679  
6719  
6 7 4 1  
6782  

0.67'  
0 . 6 8 7  

0.765 
0.795 
0.872 
0 .842  

0.28R 
0.161 

0.415 
0 . 1 4 5  
0.199 

0.732 

0.754 

7679 
7741 
7782 
7914 

a579 
7990 

I 



O r i f  ice P*iptm or i f ice  P"/ Orifice Px/  Orifice Px/ 
NO. No. Ptm No. Ptm No,  Ptm 

Orifice Px/  Orifice Px/  
No, P t m  No, Ptm 

-. 

TABLE XIV.- BOUNDARY-LAYER AND FOREBODY SURFACE PRFSSWS FOR 
CONFIGURATION 13 - Continued 

(b) 

M = 1.60, R x = 3 . 0 ,  a = ,.90: 5 = 0.24O - 
? i n n  
7 1 4 5  
2 1 9 0  
2275  

2125  
2770  
s n i n  
1 0 7 n  

699n  
7 n 9 9  

6914  

7141  
7101 
746') 

7 6 2 5  
7502  

4 7 1 0  

- 
0.797 

0.852 

0.851 
0.852 

n . ~ 5 4  

n.411 

0.234 
0.277 
0.154 
n .461 
n .494 

0.818 
0.841 

0.84R 

0.851 

0.429 

0.274 

n i i n  
i o i o  
1 0 5 5  
1 1 0 0  
1 1 5 0  
1 1 9 5  
1 2 4 5  
2010 
2055  

6 ~ n i  
6 4 6 0  
6507  
6 6 7 5  
6679  
6 7 1 P  
6 7 4 1  
6782  

4 7 ~ 0  n.R51 
4 8 5 0  0 . ~ 5 4  
4 9 7 0  0.856 

9 6 7 5  
9 6 7 0  
9 7 4 1  
9 7 8 2  
9 9 1 4  
9990 

0.444 
n . 5 2 ~  
11.572 
0.771 
n.277 
n.149 

6 1 4 1  C.151 1 I I 

7.R72 
7.R74 
?.A75 
7.R76 
1.879 

n.454 
n.595 

n.171 
n.745 
0.136 

0.591 

~ 

0.595 
0.677 
0.677 
0.706 
0.771 
n. 750 
0.757 
~ . 4 ~ n  
n. 771  

0.267 
0.147 
0.158 
n . 1 ~  
0.779 
n.295 
0.300 
0.166 

- 
4010 
4 0 8 0  
4150 
4 2 7 0  

4 4 7 0  
45nn  
4 5 7 0  

899n  

4 2 9 0  
4 1 6 0  

8 9 1 4  

9 0 4 1  
9099 
9141  
9101 

9 5 0 7  
9 4 6 0  

- 
4 6 4 0  
4 7 1 0  
4 7 8 0  
4 8 5 0  
4 9 7 0  

9 6 2 5  
9 6 7 9  
9 7 4  1 
9 7 8 7  
9 9 1 4  
9990  

7502  
7 6 2 5  

___ 

8 7 4 1  
R7R7 

0.511 
n . iR1  

M = : . , ; 5 ,  R x 10.' = 3.0, J = -8.35; 5 = -0.1 - 
0040  
nn5n  
0060  
0 0 7 0  
n n s n  
n n q n  
n i n n  

0 1 2 0  

55nn  

5 6 0 0  

6041  

5 4 5 0  

5 5 5 0  

5 6 5 0  

6 0 9 9  
6 1 4 1  

- 

- 
0.759 
n.141 
n.765 
0.459 
0.484 
q.495 
n.49R 

0.549 
n.155 

n.095 
n.r-196 

n.459 

0.484 
n . iqn  

0.197 
0.717 

0.540 

- 
7170  
119n 
7250  
7115 
1175 
-4415 
1 4 9 5  
1555 
7 6 1 5  

7 6 7 9  
7 7 4 1  
7 7 8 2  
7 9 1 4  

8 6 7 9  
R741 
R 7 R 7  

7990 

- 

- 
7.551 
) .56f  
1.55$ 
1.554 
1.55= 

1 .714  
1.17P 
1.191 
1.11" 
>.in€ 
7.051 

0.4174 47130 
0.57n 4 ~ 5 n  
n.54n 497n  
n.544 
0.546 
0.551 
0.551 

0.111 9 6 7 5  
0.067 9 6 7 9  
0.17R 9 7 4 1  
0.194 9 7 8 2  ! 0.12R 

0.060 9 9 1 4  
0.064 9990 
n . i i n  7 5 0 2  

7 6 7 5  

- 

0 .270  6741  
Q.118 67P7  
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TABLE X1V.- BOUNDARY-LAYER AND FOREBODY SURFACE PRESSURES FOR 

CONFIG-LmfTIO'I3 13 - C G i ? t h i i f 2 &  

( 4  
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I - 
Orifice 

No. 
Orifice P"/ Orifice 

No. I Ptm I No. I p"/pt, 

M = 2.25 ,  R X lo-' = 3.0, a = -4.20: = -0.l2O - 
0.606 
0.608 
0.557 
n.545 

0.564 

0 . 7 1 8  

0 . 5 5 5  

0.577 
0.152 

- 
0.15R 

0.791 
0.704 

0.460 
0.490 
0.500 
0.517 
0.522 
0.537 

o . i i n  
0.062 
n . 1 7 u  
0.196 
0.061 

- 
4010 
4080  

4220  
4150  

4290  
4 360 
4 4 3 0  
4500  
4570  

8 9 1 4  
8990 
9041  

9141  
9 7 0 1  

9 5 0 7  

9 0 9 9  

9460  

0.228 
n.228 
0.270 

0 . 2 ~ 1  
0.240 

0.271 

0.246 

0.251 

0 . 0 7 1  

n.079 
0.041 

q . i n 7  

0.110 
0.082 

9.217 
0.217 

710'1 

2190 

278n  

7170  

2145  

7 7 1 5  

7725  

* ' ) I0  

6914  
699n  

7141  
7 7 0 1  
7460 

7 6 2 5  

7099  

7502 

0.261 
n. 290  
0.310 
0.117 
0 .  347 
0.154 

0.178 
0.387 

0.365 

In 

I 
3 
4 

9 6 7 5  
9 6 7 9  
9741  
9 7 8 7  
9 9 1 4  

6741  
67R7 

n.455 
0.141 0.755 R7R7 0 . 1 ~ 1  

M = 2 . 2 5 ,  R x lo-' = 3.0 ,  a = O.OO? B = -0.15' 
- 
0 .  750  
0.405 
0.449 

0 .  529 
0 .  554 

0 .  558 
0 .  540 

0.498 

0 568 

- 
0110 
i o i o  

1 i n n  
1 0 5 5  

1150  
1 1 9 5  
1 2 4 5  
2010  
2055  

6101  
6460  

6 6 7 5  
6 6 7 9  

6791 
67R7 

65n2  

6710  

- 
4 6 4 0  
4710 
4780  
4 ~ 5 0  
4 9 7 0  

9 6 7 5  
9679 
9 7 4  1 
9 1 0 7  
9 9 1 4  
9990 

- 

)ob0  0.789 
1050 0.407 
m n  0.415 
w 7 n  0.470 

1090 0.480 

i i z n  0.608 

1080 0.453 

3100 0.516 

5450 0.077 
5500 0.114 
5550 0.080 

0.127 

0.198 
0.060 

0 . 0 6 3  
0.074 
n . n m  
0.151 
0 . 7 5 7  

1679  
7741 
7782 
7914 

8679 
R741 
47R7 

7990 
i 6 0 0  
5650 
5041 
5099 
5141 

1.084 
0.047 
n . i 8 n  
0.201 
0.n95 n . i ?u  7 6 7 5  . 
I I 

M = 2 . 2 5 ,  R x 10.6 = 3.0, a = 3 . y ~ :  0 = - -  U . I (  --' - 
0.836 

0.350 
0.449 
n.5nn 
0.525 
n.514 

0 . 7 7 7  

q.067 
0.083 

0.16R 

0.188 

0.149 
0.777 
9 746  
" - 7 6 7  

0.114 
n . x n  

- 
? i n n  
7 1 4 5  
2190  
2715  

7 4 7 5  
7 2 8 0  

7 7 7 n  
? n i p  
1 0 7 0  

6990  
7n99  

6914  

7141 
7101 
7 4 6 0  

7 6 2 5  
7 5 0 2  

- 

- 
1 1 7 0  
3190 
7250 
1 7 1 5  
7775  
7415  
1 4 9 5  
1 5 5 5  
7615  

7679  
7 7 4 1  

7914  

R679 
R741 
8 7 8 7  

7 7 8 7  

7 9 9 0  

- 

- 
0.459 
0.491 
0.500 
0.514 
0 . 5 7 7  
0 . 5 1 7  
0.544 
0.557 
n.559 

0.251 
0.294 
0.113 

n.nw 

0 .751  

0.116 

0.291 

0.116 

- 

0.271 
0.107 
0.740 
0.771 
0.402 
0.425 
0.447 
0.218 
0 . 7 7 5  

0.115 
0.059 

0.056 
0.069 

0 .  178 

n.n?R 
0.141 
0 . 2 7 ~  

- 

4010  
4080  

4270 
4790  
4 7hn 

4500 
4570  

4150  

4410  

8 9 1 4  
8990 
9041  
9099 
9141  
s i n 1  
9 4 6 0  
9 5 0 2  

0.160 
0.701 
0.792 
0.457 
0.485 
0.495 
0.506 

0.570 

0 . 1 0 9  
0 . 0 5 3  
n . i u n  

0.067 

0 . 0 7 6  
n. 147  

0.516 

0.197 

n.n77 

- 

9 6 7 5  
9 6 7 9  
9 7 4 1  

9 9 1 4  
9 7 ~ 7  

w o n  



l r i f i c e  P"lptm o r i f i c e  Px/ Orifice P xfPtm Orifice P o r i f i c e  
N u .  No. Ptm No. No. NO. x/Ptm 0r;;fce P X'Pt.m 

P 

cdlllllll, 

TAB- XIV.- BOUNDARY-LAYER AND FOREBODY SURFACE PRESSURES FOR 
CONFIGURATION 1 3  - Continued 

( d) 

~ 

0.871 
0.149 

__ 
7 i n p  

719n 
7 1 4 5  

2215  

2 7 2 5  
7170  

- 
1110 
1190 
1751) 
7 1 1 5  
1 1 7 5  
7415  
1 4 9 5  
1 5 5 5  
1615 

7679  
7741  
7787  
7 9 1 4  

R670 
8 7 4 1  
8787 

7990  

- 
0, a 
111n 
1 1 9 0  
775n 

- 

1715 
7 775 
1 4 1 5  
1 4 9 5  
1 5 5 5  
3615  

7 6 7 9  
7741  
77R7 
7914  

A679 
R741 
R7R7 

799n  

___ 
n.559 
n.582 
0.597 
0.599 
0.6117 
0.607 
0.6115 
q.hn6 
0.6116 

0 . 1 ~ 1  
o.zin 
0.096 
0.107 
0.1154 
0.214 
0.1'11 
0 .  i n7  

~ 

4010  
4080  
4150  
4220  
4290  
4 1 6 0  
4 4 1 0  
4 5 0 0  
4570  

8 9 9 0  
9041  

8 9 1 4  

9099 
9141  
Ol01 
9 4 6 0  
95112 

~ 

0.197 
0.372 
0.484 
0.525 
0.514 
0.540 
0 .  545  
0.549 

0 .097  
n.n47 
1-1.179 

o.nai 
0.066 
0.115 

0 . x 5 2  

0 . 1 9 5  

0.12R 

4 7 ~ n  
4 ~ 5 n  
4 9 7 0  

' 1 . 5 5 9  
n.562 
0.564 

1 0 5 5  
i i n o  
i i 5 n  
1 1 9 5  

n.161 

n.i+qi 

n.5nfi 

0.465 

0.498 

, 4 5 0  
, 5 0 0  
5 5 5 0  
,600 
5650 
5041 

0.061 
0.129 
0.079 
0.n7n 
0 . 0 1 4  
n . i 7 e  

0 .065  6914  
0.115 6090  
0 .119  71199 

n . 1 ~ 7  7701 
0 . 7 n 7  746n  
0.7ni 75117 

0.161 7141  
9741  
9 7 8 7  
9 9 1 4  
qoon  

n.401 
0.119 
0 .107  
n.054 

- 
0110 
i n i n  
1055  
1 inn  
1150  

2010 

6 s n i  
6460  

1 1 9 5  
1 2 4 5  

2055  

6 5 1 7  
6 6 7 5  
6679 
67 10 
6741 
6787  

__ 
0.499 
0.490 
n . 4 ~ 1  
0.497 
0.504 
0.514 
11.522 
n. 124 
0.325 

n. in7 
0.057 
0.241 
0.n79 
0.084 
0 . 1 1 ~ 7  
n. 167 
0.774 

- 

- 
n.612 
n.611 
n . f i i a  
0.614 
0 . 6 1 1  

0.240 
n.457 
0 . 4 ~ ~  
0.177 
0.167 
0 . 0 ~ 4  

- 
0.198 

r1.477 

0.568 

0.415 

0.527 

0.615 
0.679 

0.787 

0.1-194 
0 . 0 8 5  
0.061 
n.081 

0.191 
0 . ~ 8 9  

0.015 
0.176 

- 
0.479 
0 .471  
0.488 
0.507 

0 . 5 1 6  
0.527 

n.512 

n. 3Rn 
0.441 
0.116 
0.179 
n.068 

n . 4 ~ "  

0.509 

0 - 528 

0.417 

r1.174 

R914 
R 9 9 0  
9041 
9 0 0 9  

9 1 0 1  
94hn  
95117 

9141  

3 ,  a = -0.04: M = L .25 ,  R x = - 
0.179 
0.407 

0.467 
0.498 
0 .519  
0.586 

P.471 

0.688 

0.084 
0.106 
0.074 
n . n ~ 5  
0.041 
0.176 
0.194 
n.mn 

- 

__ 
0110 
i n i n  
i n 5 5  
1 i n n  
1 1 5 0  
1 1 9 5  
1245  

2055  
2010  

6 i n 1  
6460  
6 w 7  

6710  

6675  
6679  

6741  
6787  

- 

- 
3 i 3 n  
2190  
775n  
1115 
7 1 7 5  
7 4 1 5  
7 4 9 5  
1 5 5 5  
1 6 1 5  

7 6 7 9  
7 7 4 1  
77R2 
7 0 1 4  

8 6 7 9  
8 7 4 1  
R7R7 

799n  

- 

_- 
n. 396  
0.467 
0.475 
0.477 
0.471 
0.477 
0.4131 
o . w n  
0 .  496 

0 . 1 5 1  
0.477 
0.177 
n. izn 
n.063 
0.179 
0.457 
0.178 

- 

- 
4640  
4 7 1 0  
47un  
413511 
497n  

9 6 7 5  
9 6 7 9  
9741  
97R7 
9 9 1 4  
9990  

- 

0.129 7675  
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TABLE X1V.- BOUNDARY-LAYER AND FOREBODY SURFACE PRESSURES FOR 

CONFIGLUXATION 13 - Co~.cluded 
( e )  

59 

M = 2.215, R x lo-' = 
~- 
0.401 

0.497 

0.477 
0.479 
0 . 4 ~ 4  

0.403 

0.468 

0.4R7 

0.4R9 

~ 

4010 
4 0 8 0  
4150 
4771' 
4 2 9 0  
47611 
443n  
45nn  
4 5 7 0  

- 
0.715 
n . 2 ~  
0.417 

0.560 

n.756 

0.070 
n.n75 
0.147 

0.571 
0.558 

0.561 

0.198 

'1.256 
0.774 
0.376 
0.1R5 
0.177 

- 
3130 
3190 
17517 
9915 
1175 
1415 
1 4 9 5  
9555 
9615 

7679 
7741 
77R2 
7914 

8679 
8741 
8787 

7990 

__ 

- 
0.141 

0.256 

0.305 
0.774 
0.34') 
n.153 
0.766 

0.211 

0 . 7 R 5  

- 
0.774 
0.304 
0.790 
n . ? w  
0.407 

n.710 
0.  7 4 7  
0 .755  
0.110 
n.114 
0.060 

- 
- 
0.516 
0.518 

0 .519  
0 .520  

0.51R 

n.166 
n . i w  
0 .709  
n.nR1 
n.inR 
n.056 

- 
0040 
0 0 5 0  

no7c 
noan  
n n 9 r  
n l n n  

1 1 2 1  

0060 

5450  
5 5 0 0  

5600  
565n 
6041 

5 5 5 0  

6199 
6141  

I n  
4- 
(u 

I 
4 

I 
M = 2 .25 ,  R x 10.' = 3.c, a = 0.07: 

0.796 2 l 0 P  0 .529  
n.277 2145  0.521 
n.51n 7 1 9 n  0.505 
0.579 771' o.5n9 
0.578 2 2 8 0  0 .519  
0.540 2 7 2 5  0.528 
0.505 2170 0.531 
n.2nn i n i n  0.121 i n.415 I n i n  0 . 3 7 1  

__ 
n.471 

n.484 
0.501 
0.505 
0.511 
0.577 
0.526 
n . 5 7 ~  

0.206 
n .  297 
0.100 
0.096 
n .  047 

n.  209 
0.097 

0.466 

0.1R6 

- 
"130 
1190  
175n 
1915  
1175 
1435 
1495 
1 5 5 5  
9615 

7679 
7741 
7 7 8 7  
7914 
7Q90  
8679 
8741 
8787  

6041 .177 6 7 1 0  
5099 I :.195 I 6 7 4 1  

6787 5141 0.090 

3, - a = -0.03; p = -0.19' 
9110 

- 
n i x  
i n i n  

1 i n n  
1151- 

1 0 5 5  

1 1 9 5  
1 2 4 5  
2010  
2055  

61r) l  
6 4 6 0  
6 5 0 7  
6 6 7 5  
6 6 7 9  
6 7 1 0  
6 7 4 1  
6787  

r)r)qg 
'1050 
7060 

i n 8 n  
1090  
1100 

7 1 2 r  

5 4 5 0  
5 5 0 0  
5 5 5 0  

5650  

7070 

56nn 

604  1 
6 0 9 9  
6141  

- 

- 
0.  399 
0.414 
0.428 

0.497 
0 .526  

0 .621  

0.114 
n . m ?  
0 . 0 8 5  
0.047 
r .18n 
0 . 2 0 ~  
11.077 

0 .442  
0.464 

0.07R 

- 
464n  
4 7 1 0  
4 7 8 0  

4 9 7 0  
4 8 5 0  

9 6 7 5  
9 h 7 0  
9741  
97R7 
9 9 1 4  
9990 

- 

-- 
0 a 7 5 6  
0.411 
0.457 
0.507 
0.516 
0 . 5 5 R  
C. 561 
0 .545  
n. 575  

0 . 7 3 9  
n.  w n  
0.174 
0.171 
0.061 

0.175 

0.730 
0 . 3 8 7  

- 
0 .181  

0.770 
0.477 

0.516 

0 . 7 0 5  

0.474 

0.541 
0.517 
0.516 

n.177 
0.061 
n.170 
n . i w  
0.069 
0 .071  
0.080 
0 . 1 5 1  

- 

9190 
3250 
1715 
1 1 7 5  
1 4 3 5  
1 4 9 5  
1 5 5 5  
1 6 1 5  

7 6 7 9  
7741  
7 7 R 7  
7914  

8 6 7 9  
8 7 4 1  
87fl7 

7990 
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a i f i c e  Pxlptm 0r;;fce P XIPt, Orifice P xjPt, o r i f i c e  P XIPt, o r i f i c e  Px/pt, Orifice 
NO.  No. N o .  No. No. 

Px/ Ptm 

0037 
0087 
0088 
n o m  
n n q i  
0091 
0097 
0093 
n194 

0096 
0095 

0097 
0098 
0099 
o i o n  
0101 

0.312 0102 
0.541 o i n 7  
0.540 0 1 0 4  
0.549 0105 
n.54n n i n 6  
0.541 o i n 7  
0.542 o i n s  
0.540 0109 
0.541 o l i o  

0.551 0112 
0.544 0111 

0.571 0113 
0.609 0114 
0.706 0115 
0.786 0116 
0.746 0117 

TABLE XV.- BASE PRESSURES FOR CONFIGURATION 11 
(a) 

M = 0.60, R x = 6.4, a = 0.00: @ = 0.00' - 
1077 

i n 8 8  

in90 

3097 
1094 
7095 

3097 

> i n n  
? i n 1  

1087 

7089 

1091 
3092 

1096 

1098 
3099 

0.718 
0.757 
0.756 
0. 757 
0.756 
0.756 
0.757 
0.756 
0.757 
0. 758 
0.759 

0.782 

0.869 

0.767 

0.R25 

0.879 

0 756 
0.755 
0.754 
0.754 
0.755 
0.755 

0.754 
0.755 

0.767 
0.75R 
0.75R 

0.75A 

0.758 

0.758 

0 . 7 5 ~  

0.760 

0150 

0157 
0153 
0154 
0155 
0157 
015R 
0159 
0160 
0161 
0162 

0164 

0166 

0151 

0161 

0165 

0.R67 0167 
0.9'41 I O l 6 R  0.756 0115 

0.757 0126 
0.757 0137 
0.759 o i i 8  
0.768 0119 
0.781 0140 
0.790 0141  

0.752 0171 
0.751 0177 
0.757 0 1 7 7  

0.758 0179 

0 . 7 5 ~  0177 
0.760 0 1 7 ~  

0.761 0 1 8 0  

0.761 no99 

0.757 0174 

0.760 0176 

0.761 0179 

0.799 O 0 1 R  

1037 
"1387 
0088 
1089 
nosn 
0091 
no97 
n o 9 1  
0094 
-095 
P P 9 6  
0097 

0099 
0098 

nine 
n i p 1  - 

0.695 
0.756 
0.756 
0.756 
0.755 
0.757 

0.750 

n.748 

0.810 

n. vn4 

0.752 

0.749 
0.748 

0.751 
0.765 

3.871 

0102 
o i n 1  
0104 
0105  
0106 
0 1 0 7  
oins  
g i n s  

n i l ?  

0110 
0111 

0117 
01 14 
0115 

0117 
0116 

0.752 
0.757 

0.754 

0.759 

0.754 

0.755 

0.766 
0.769 
0.766 

n.771 
0.771 
0.762 
0.756 
0.751 
0.757 

0.768 

0.R77 

0.R71 
0 . 7 5 6  

0.747 
0.754 
0.755 

1 .75R 

0.75R 
0.757 
0.757 
0.757 
0 - 760 

0.922 

0.749 

0.796 

0.757 

0.766 
0.761 
0.761 
0.766 
0 . 7 6 4  

0.752 
0.749 
0 .  747 
n.767 
n.861 
0.761 
0.819 
0 . ~ 4 8  
0.775 

0.756 

0.757 

. 

M = 0.60, R x = 6.4, 0: = 7.90: B = 0.01' 
- 
0.676 
0.752 
0.752 
0.752 

0.75n 
0.749 
0.747 

0.745 
0.744 

0.757 

0.751 

0.746 

1.745 

0.791 
0.865 
0.970 

__ 
0102 
o i n i  
n 1 ~ 4  
0105 

n i n 7  

a i i o  

0106 

0108  
0109 

0111  
0112 
0 1 1 1  
0 1 1 4  
0115 
0116 
0117 

~ 

- 
1077 

qn88 
70R7 

1089 
1090 
1091 
7097 
i nq?  
7094 
7095 
7096 
I097 
0098 
0099 
o i n o  

0.757 
0.759 
0.775 
0.779 

n . 7 5 ~  
0.747 
0.746 
n. 742 
0.742 
0 . ~ 4 0  
0 . 7 5 9  
0 . ~ 7 1  

0.771 
0.752 

0.791 

0 . R 5 4  

- 

0.741 0134 
0.744 0115 
n.747 0116 

0.752 n i t 8  
0.761 0179 
0.772 0140 
0.772 0141 
n.759 0 1 4 2  
0.754 0147 
n.756 0 1 4 4  
0.758 n i 4 5  
1 . 7 5 ~  0 1 4 6  

0.750 0 1 4 8  

0.748 0137 

0.755 0147 

lo* = 4.0,  a = 4 = 0.90, R x 

0.627 
n.559 
0 .  518 
0.577 

n . 5 ~  
n.547 
0.547 
n. 549 

0.515 
0.534 

n . 5 1 1  

0 . 5 7 8  

0.576 

0.514 

0.511 
0.524 

0.528 
0.517 
0.538 
0.519 
0.544 
0.566 
0.602 

0.612 

0.617 
0.606 

0.625 
0.612 
0.570 
0.545 

0.542 
0.550 

0.535 
0.529 
0.529 
0.514 

0.571 
0.997 

0 .  510 
0.511 

0.539 
0.540 
0.540 
0.540 
0.541 
0.544 

0.624 
0.5'49 

0150 
0151 
0152 
0151 
n i 5 4  
0155 

0159 

0157 
015R 

0160 
0161 
0162 
0167 
0164 
0165 
0166 

0.777 
0.874 
0.667 
0.5'47 
0 . 5 1 4  
0.512 
0.519 
0.539 
0.541 
0 . 5 4 4  
0.541 
0 549 
0.555 
0.557 
0.54R 0.5fl 

0.554 

0.559 
0.575 
n.586 
0.978 

0.57~ 
0 . 5 1 2  
n . n =  
0 .692  
0.701 
0.584 
0 . 5 7 ~  

0.551 

0.54C 
0.579 

0.622 

0176 
01 7 7  
0178 

0172 
n i 3 1  

d 
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M = 0.5 

0 . t 1 R  
0.65n 
0.527 
0.526 

n.572 
0.5'18 
0.577 
0.518 
n . 5 7 ~  
n .5sn  
n.529 
0.526 
n.519 
0.520 
0.517 

0.527 

0.777 
n .Rv ,  
0.674 
0.541 
0.574 
0.571 
0.517 
0.574 
0.517 
0.541 
0.540 

0.  547 
0.549 

0.545 

0.551 
0.569 

n.594 
0.575 
n.5n1 
0.585 
0.586 
0.560 
0.542 
0.515 
0.512 
0.5m 
0.719 
0.6713 
n.6qn 
0.7n6 
n.571 
0.514 

, i l = .  

0.127 
0.459 
0.458 
0.460 
n.456 

n.455 

n.459 
0.460 
0.476 
0.505 

g.690 
0.761 

0.455 

0.451 

0.556 

0.689 - 

0.447 
0.447 
0.457 
0.455 

n .444 
0.445 
0.447 
n. 5513 
0.456 
0.457 
0.457 
0.459 
0.459 
0.460 
n. 4613 

n.44R 

- 

n. 573 
0.467 
0.45- 
0.459 
0.454 
0.468 
0.461 
0.464 
n.465 
0.449 

n.441 

n.444 
n.414 

0.442 
0.441 

0.418 

- 
M = 1.00, R x 10-6 = 4.5, a = 3.94: B = 0.00' 

0.106 

0.457 

0.455 

0.455 
0.450 

0.461 
0.481 
0.518 

0.715 
n.827 
0.720 

F.456 

0.459 

0.455 

0.451 

0 . 5 8 5  

- 

0.541 
0.465 
0.447 
0.447 
0.448 
n.452 
0.456 
0 . 4 ~ 5  

0.429 
p . 4 1 ~  

0.411 
n.416 

0.456 
0.477 

fie471 

0.425 - 

0.445 
n. 444 
n.446 

0 . 4 ~  
0.441 
0.441 
n .  560 
0 . 4 5 1  
0.451 
0.457 

0.44) 
0.4'39 

0.452 
0 ~ 4 5 7  
0.456 
0.514 - 

0.746 
0.819 
0.615 
0.461 
n. 446 
0.445 

0.452 
0.454 

0.454 
0 .  467 
0.467 
0.472 
0 . 4 7 ~  
0.506 

0.452 

0.455 

I 
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r i f i c e  Pxlptm orifice Px/ Orifice Px/ptm orifice P Orifice 
N O .  No. Ptm No. No. NO. 

L 

TABLE XV.- BASE PRESSURES FOR CONFIGURATION 11 - Continued 

P x / ~ ~ ~  ~ r i f i c e  Px/ 
No. Ptm 

. 

M = 1.00, R x 10." = 4.5, (1 = 7.98: 13 = O.Glo 

0 . ~ 7 6  
n.94n 
n.497 

0.426 
0.476 

0.426 

0.415 
0.475 
0.438 
0.470 
0.49R 
0.459 
0.456 

0.449 
0.450 

0.461 - 

0.515 
n.571 
n.5R5 
0.646 
n.688 
n .559  
0.418 
0.431 

0.478 

n . 5 h n  
0.595 
0 .  6 ~ 4  
n.535 
n.416 

0.479 

0.619 

0": = 0 . 0 O C  
- 
0 1 n 2  
0 1 0 1  
n i w  
01P5  
0106  
n i c i  
O l P R  
n i n ?  
0110 
0 1 1 1  
0 1 1 7  
0 1 1 3  

0 1 1 5  
0 1 1 6  

n i l 4  

0117 

70137 
3 0 8 7  
7088 
7089 
1090  
3091 
1nq7 
in91 
i n 9 4  
7095 

i n ? ?  
7096  

7098  
2090 
7 1 0 0  
11P1 

0.724 
O.R27 
0.187 
0.179 
0.127 

0 . 1 7 8  
0.176 

n . i n  
0 .710  
o . ??n  

0 . 3 7 8  
0.410 

0.400 
0.408 

0.135 

0.415 

- 

0.417 
n.407 

0 .476  
0.498 
0.477 
n.751 
n.774 
n.712 
n.311 
n.590 
0 . 4 7 ~  
n .561  
0.582 
0.501 
0 . 7 9 1  

0 .477  

1, (I: = 3.97; = ?.C1° 

n.797 
0.727 
0.328 
n.111 
0 .727  

0.325 
0.122 
O . 1 ? 4  
n.7-47 
n.159 
n.4n9 
0.495 

0.711 

0.326 

P a 6 7 0  

0.567 

O l ! R  
f i l l 9  
0 1 2 0  
0121  
"122 
'1121 
q 1 7 4  
0 1 7 5  
0176  
n 1 7 1  
"17R 
h l  7 9  
h i ? n  
n131 
01-47 
n l 3 7  - 

n.106 
0.101 

0.117 
0.387 

~ 1 . 6 1 6  

0.444 
n . 4 i n  
n.171, 
0.241 
0.322 
0.  1 4 5  
0.314 

0 .306  

0.492 
0.679 

0.546 

__ 

0.717 
n.114 
0 .724  
n. 178  
0.328 

n . 1 ~  
n .  374 

0 . 3 2 9  

0.476 
fl.37R 
".1?Q 
n. 170 
n . 7 1 1  
0 . 7 7 1  
n. 340  
0.465 __ 

0150 
0 1 5 1  
0 1 5 2  
0 1 5 1  
0 1 5 4  
0 1 5 5  
0 1 5 7  
n 1 5 ~  
0 1 5 9  
n i h n  
p i h i  
0 1 6 7  
0 1 6 1  
0 1 6 4  
0 1 6 5  
0 1 6 6  ___ 
= 0 . O l 0  

0150  
0151  

n i 5 7  

- 

0157 

0 1 5 4  
0 1 5 5  
0 1 5 7  
0 1 5 8  
0 1 5 9  
0 1 6 0  
0161 

0 1 6 3  
0 1 6 4  
0 1 6 5  
0 1 6 6  

0 1 6 7  

- 

7.671 
7.749 
0.451 
0.11'2 
0.171 
0.318 

fl.716 
0.771 
0.774 

0.746 

0 . 3 8 1  
0.197 
0.452 

n.717 

n.179 

0.766 

- 

7167 
1 1 6 R  
: 1 6 q  

3171 
3177  
7 1  7 1  
1174  
7 1 7 5  
7 1  76 
1 1  77 
11 7R 
1179 

117n 

7180  
7 0 3 8  
Dnqq __ 

- 
0.797 
0.907 
n.75n 
0 . i i n  
0 . 7 0 6  
0.102 
0.302 
0.300 
0.3nh 
0.123 
0.117 
0.370 
0 . 7 6 2  
0.367 
0.766 
0 .791  

0.279 
0.724 
n.724 
n . 1 7 8  
0 . 3 7 1  

n. 1 2 1  

P.721 
0.124 

0.726 
0.349 
0.167 
P.411 
0.499 
0.728 
n.807 
0 . 5 4 n  

0 1 1 0  
0 1 1 1  
0 1 1 2  
0 1 1 3  
0114  
0 1 1 5  
0 1 1 6  
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? r i f i c e  
Nu. 

M = 1.35, R x : , a = -0.01: @ = 1).0l0 - 
0.215 
0.242 
9.254 
0.261 
0.287 
0.171 
0. 489 
0 . 5 0 9  

0.496 
0.511 

0.349 
n. 276 
0.791 
0 . 7 5 5  

0.4R6 

0.471 

- 

0 .285  

0.257 

0.258 

0 . 7 5 8  
n.261 

0.114 

0.256 

0.267 

0.258 
3 . 2 5 9  

' 7 . 2 R C  

0.185 
3.491 
7.618 
9.591 
0.190 - 

- 
0.272 
0.254 

0.259 
0.254 
0.254 
n.254 
0.252 

0.271 
0.700 
0.367 

0 .  644 

0.426 

0.251 

0.256 

0.478 

0.617 

0.249 
0.219 
0.241 

0.259 
0.257 
0.260 
0 . 7 5 9  
n . 4 ~ 0  

0.259 
0 .  260 
0 .  262 
0 .  2 6 1  
0.267 
0.357 

0.252 

0 . 7 5 8  

- 
0116  q.246 
0 1 1 7  1 0 . 7 1 5  

- 
0102 

0104  
n i n 5  
0106 
0107 
P i n 8  
0109 
n i i n  

0117  

0116  

01C3 

C l l l  
0112  

0114  
0115  

0117  

3.97; B = 0.01' 

0 .608 
0.695 
0.777 
0.757 

0 . 2 5 0  
0.251 
n.75n 
0.2-,5 
0.756 
0.261 
0.309 
0.190 
0.344 
o.?.i7 
0.409 

0.291 
n. 757 
0.260 
0.259 
0.756 
0.255 

0.258 

n. 2 5 0  
0.261 

0.277 
0.420 

0.484 

0.25R 

0.264 

M = l  

0.258 
0.244 
0.244 
0.250 
0.241 
n.741 

0.244 
0.248 
n.265 

0.461 
0.732 
0.662 

0.245 

0.280 
0.727 

0.717 

0.249 

0.770 
0.237 
n . n 7  
n.741 

n.745 

0 .717  
n.711 
0.711 
n . 7 7 4  
0 . 7 2 1  
0.777 
n.774 

0 . 7 7 5  

n.74R 

0 .740  

0.724 
0.797 

0.277 
0 .279  

0 . 2 2 R  

0 . 7 7 5  
0.7R1 

0.704 

n.770 

0.774 

0.717 
0.717 

0.154 
0.359 
0.191 

0.135 

M = 1.60, R x = 1.0, a = -0.01: B = 0.16' - 
0.4R6 
0.581 
0.711 
0.169 
0.169 
n.170 
0.181 

0 . 1 9 6  
0.267 
o.77n 
0.17n 
0.112 
0.115 
0.177 

0.172 
0+17R 

L I 
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orifice Orifice P orifice P 
x/Pt, XIPt, Px/ptm NL). P"/ptm No. Ptm No. No. No. 

Oi-ificcJ Orifice P x /  Orifice P 

- 
0102 
0107 
nln4 
0105 
0106 
o i n 7  
oin8 
o i n 9  

0111 
0112 
0111 
01 14 
0115 
0116 
0117 

~ 

- 
0174 
0175 

0177 

0119 

0141 

0176 

n i t s  

0140 

n147 
0141 
0144 
0145 
0 146 
0147 
014R 
0149 - 

~ 

nos7 
0 0 8 7  

0089 

0091 
no90 

0097 
nn97 
no94 
on95 

no97 

n inn  
nini 

0096 

0098 
0099 

- 

- 
0.245 
0.179 

0.179 
0.178 
0.179 
0.181 
n. 1 8 7  
0.197 
0.217 
0.258 
0.754 
0.517 
0.591 
0.419 
0.249 

~ 

0.177 0150 0.479 

0.171 0157 n.16~ 
0.113 0157 0.177 

n.177 0157 n.187 
0.174 0158 0.173 
0.174 0 1 5 9  0 . 1 ~ 7  
0.171 0160 0.709 
0.177 0161 0.285 

0.197 0164 o . m i  
0.214 0165 0 . v ~  

0.173 0151 0.5R9 

0.174 0154 O+lh5 
0.171 0155 0.166 

0.176 0167 0.775 
0.179 0167 0.315 

0 . 7 6 7  I 0166 I 0.717 
M = 1.60. R X lo'= = 7 . 0 .  c( = 8.77? 8 = 0.17' _;, ~ 

0.159 
0.15R 

0 . 1 5 8  
0.159 
0.159 
1.159 
0.167 
0.167 
0.167 
0.164 

n.15n 

n.164 
n.164 

n.188 
0.166 

0.470 

~ 

0167 
01 hP 
01 69 
0170 
0171 

n i  77 

ni 75 

0 1 7 7  

0174 

0176 
0177 
017R 
0 1 7 9  
n18n 
onip 
o n i s  __ 

~ 

01 67 
016R 
0169 

0171 
0177 
0179 
0174 
0175 
0176 

01 7 0  

ni 77 
ni 78 

oi 80 

0n79 

0179 

0 0 7 8  

- 
- 
01 h7 
01 6 R  
01 h 9  
0170 
0171 
0177 
0177 
01 74 
ni 7 5  
ni 76 
0177 
017R 
01 79 
n i e n  
0n78 
0079 - 

n.747 
0.167 

0.166 
0.164 
n.167 
1.167 
0.177 
0.166 
0.182 
0.197 
n.757 
0.457 
0 . 7 7 5  
r).?qn 
0.186 - 

oi5n 0.500 
0151 O.h?6 
0152 0.211 
0157 0.1'19 
0154 0.159 
A155 n.159 

015R 0.159 

0160 0.701 
0161 0.717 
0167 0.715 
0167 0.157 
0164 0.197 
1165 0.415 
0166 0.470 

0157 0.150 

0159 0.376 

M = 2.2>,  R x lo-" = 3. , a = -o.oi? B = -0.24' ___ 
0.049 
0.051 
0.053 

0.121 
0 . 7 ~ 0  
0 .  2n? 

n.711 
0.164 
0.n95 

0.054 

0.059 

O.7n6 
0.714 

0.065 

0.051 - 

~ 

0.180 
0.186 
0.148 
0.059 
0.052 
0.057 
0.054 
0.049 
0.057 
0.104 
0.175 
0.lRh 
0.189 
0.194 
0.196 
0.193 - 

- 
0150 
0151 
0157 

0154 

0157 
0 1 5 R  
0159 
1160 

0167 
0161 
0164 
0165 
0166 

0157 

0155 

nib1 

- 

00'165 
0.055 

0 . 0 5 5  
0 .056  

0.066 
0.1R7 
0.111 
0.161 

0.179 
0.214 
0.777 
n.2nn 
0.127 

n.n6n 

n.165 

- 

0107 
oini 
0104 
0105 
nin6 
nin7 
0108 
n109 

n i i i  
0117 
0117 
0114 
01 15 
1116 
9117 - 

M = 2 . 2 5 ,  R x 10-6 = 7.0, a = 4.16; B =-0.26' - 
0.044 
0.047 
0.054 
n.073 

0.261 
0.292 
0.262 
0.277 
0.778 

0.177 
0.118 

0.055 

0.724 

0.072 

0.051 

- 
0174 
0175 
0126 
0137 
0138 
0179 
0140 
0141 
0147 
0147 
0144 

nib6 
0145 

0147 
0148 
0149 

nin2 
"in? 
0104 
0105 
0106 
0107 
0108 
0109 

oiii 
0117 
"117 
01 14 
01 15 
0116 
0117 
~ 

0.051 0 1 5 0  0.194 
0.050 0151 0.747 

0.051 0154 0.04R 

0 . 0 5 0  0152 0.145 
0.050 0157 0.051 

0.051 0155 0.04R 
0.051 0157 0.055 
9.051 0158 0.055 
0.051 0159 0.079 
0 . 0 5 5  n i b 0  0.174 
n.n55 0161 0.17~ 
n.n=,R 0167 0.706 

0.089 0164 0.272 
0.151 0165 0.219 

0.065 0161 0 . 2 1 5  

0.227 0166 0.217 



lr if ice 
No. 

P"/pt, or i f ice  No. h/ or i f ice  P^/pt, Orifice Px/ Orifice Px/ o r i f i c e  Px/ 
Ptm No. No. Ptm No. Ptm No. pt, 

o i sn  
0151 

0151 
0157 

0154 

0 . 0 7 ~  
o.079 

0.026 
0.097 

0.015 

9F 
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M = 2.25, R X = 3.0, a: = 8.35: B = -0.26' 

o i n z  
n i n t  

01175 

0107 
r?lm 

0104 

0106 

0109 

0111 
0117 
0117 

0116 

0114 
0115 

0117 - 

0.057 
n.04~ 
n. 045 
0.045 

0.046 

n . n m  
0.051 
0.055 
0.1-176 

0.045 

0 045 

0.046 
0.046 

0.049 

0.166 
0.275 

n.719 
n. 743 
0.717 
0.706 
0.099 

0.049 

n.049 
n.iii 
n . i m  
n.iii 
n . i n i  
0.1167 
0 .058  

0.048 

0.049 

3089 
noso 
D O 9 1  
1097 
3093 
3094 
1095 
1096 
0097 
0098 
nn99 
nino 
n i n i  - 

n . m n  

0.054 
0.051 

0.067 
0.114 
0.174 

n.773 
0.101 
0.064 

0.049 
0.057 

0 . 0 5 5  

0.784 

- 
- 
0.043 
0.016 
0.016 

0.019 
0.077 

n.918 

0 . n ~  
0.~46 
n.n46 

0.071 
0 . n ~ ~  

0.097 
0.067 
0.041 

0.063 

0.091 

- 

0.055 
n.048 
0.047 
9.047 

0.044 
n.045 
n. 045 
0.048 
n.049 
n.045 
n.n4i 

In 
# 

R x lo-' = 2.1, a = -0.04; B = -0.04' - 
0.018 
0.018 
0.018 

0.019 
0.018 

0.019 
0.019 
0.019 

0 .071  
0.023 

0.019 
0.070 

0 .078  
0.041 
0.069 
0.061 

- 
OC37 
0087 
O C 8 8  
on89 
no90 
o m 1  
0097 
0091 
0094 

0097 

0100  
o i n i  

0095 
0096 

0098 
0099 

- 

- 
0150 
0151 
0152 
0153 
0154 
0155 
0157 
Ol5R 

0160 
0161 
0167 
0163 
0164 
0165 
0166 

0159 

- 

- 
0.065 
0.079 
0.076 
0.031 

0.018 
0 . 0 2 0  

n.oin 
n.nio  
n.ni9 

o.nm 
0.043 

0.077 
0.061 
0.061 

0.067 
0.061 
- 

0.014 0134 
0.014 0135 

0.019 0117 
0.075 0138 
0.047 0119 

n . m 7  0141 
0.096 1142 

0.036 0145 

o.ni1 0147 
0.014 0148 
0.014 0149 

0.016 0136 

0.066 0140 

0.084 0143 
0.066 0144 

0.022 0146 

- 
0.074 
0.077 
0.080 
0.077 
0 .018  
0.018 
0.019 

0 .078  
o.o in  

0.064 
0.054 
0 .067  
0.066 
0.077 
0.071 
0.071 - 

- 
0167 
01 68 
0169 

0171 
0177 
0173 
0174 

0170 

0 1 7 5  
0176 
0177 

0179 

o m s  

017R 

0 1 8 0  

0019 - 

0037 
Q087 
0088  
no89 
0090 
0091 
01-192 
0091 

no95 

0097 
0098 
on99 
0100 
0101 

0094 

0096 

- 

0.041 

0.070 
0.077 

0.077 
o . n v  
0.019 
0 . 0 5 7  
0.076 

0.086 
0.069 
0.104 

0.043 

0.020 

0.074 

0.099 

0.016 
- 

0107  
Oln? 
0104 
0105 
oin6 
0107 
o i n 8  
0109 
0110 
0111 
0112 
0 1 1 1  
ni 14 
0115 
0116 
0117 - 

0.069 
0.069 
0.066 
o.t-150 
0.057 
0 .073  
0.019 
n.019 
0.017 
n.n19 
0.046 
0 . 0 7 ~  
0.045 
0.577 
0.044 
0.017 - 

0.017 0134 
0.019 0135 
0.073 0136 
0.034 0117 
0.058 0138 
0.099 0139 
0.077 0140 
0.045 0141  
0.043 0142 
0.075 014- 
0.046 0144 
n.076 0 1 4 5  
0.071 0146 
0.015 0147 
0.018 0148 
0.018 0149  

Y = 3.05, R X lo-' = 2.1, CI = 7.85: = -0.03' 

n . n p  
0.017 

0.015 

0.015 

0.015 
0.016 
0.017 
0.070 
0.078 
0 . 0 5 5  

0.060 

0.015 

0.015 
0.015 

0.015 

0.066 

0155 
0157 
0158 
0159 
0160 
0161 

0163 
0164 
0165 
0166 

0167 

- 

0.014 
0.016 
0.016 
0.075 
0.057 
0.046 
0 . 0 5 7  

0 .059  
0.063 
0.067 

0.057 

- 
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l r i f ice  P"lpt, Orifice P"/ Orifice Px/ o r i f i c e  P x / ~ ~ ~  Orifice 
No. No. Ptm No. pt, No. No. 

- 
TABLE XV.- BASE PRESSURES FOR CONFIGURATION 11 - Concluded 

(d 

Px/ Orifice P x /  
P t m  NO. P t m  

, 

- 
0.074 
0.034 
0.034 
o . n v  
n.nm 
0.070 
0.015 
n.015 
0.014 
0.015 

n . n z s  
0.519 
n.mi 
0.009 

0.029 
0.017 

- 

- 
0 . n ~  
0 . 0 3 9  
0.038 
0.034 
0.017 
0.024 

0.015 
n.n17 
0.015 
0.024 
n.oin 
0.51') 
0.075 
0.009 

0.016 

0 .026  

- 

- 
n.074 
n.027 
0.020 
n.017 
0.015 
0 . 0 1 5  
0.016 
0.014 
n.015 
0 .015  
0 . 0 1 4  
0.015 
n.014 
n.n14 
n . n i i  
0.014 - 

- 
0150 
0151 
0152 
0157 
0154 

0157 

0159 

0161 

0167 
0164 
0165 

0155 

0158 

0160 

0162 

0166 - 

- 
0.014 
0.014 

0.014 
0.014 
0.014 
0.014 

0.014 

0.017 
0.019 
n . m i  
n . o w  
0.074 

0.017 

0.014 

0.016 
0.016 

- 

0.031 

0.015 
0.016 
0.018 
n .nzn  
0.026 

0.038 

0.039 
0.044 
n.054 
0.049 
n.n15 

0.015 

0.015 

0.047 
0.041 

- 

0102 
o i n i  
0104 
nin5 
01n6 
nin7 
nine 
oins 
0110 
0111 
0112 
0113 
n i  14 
0115 

0117 
0116 

- 

n.014 
0.014 
0.014 
0.016 
0.018 
0.076 
0.014 
0.045 
0.~149 
0.038 

0.017 
0.009 
0.015 
0.014 

0.075 
0.016 

- 
I-' = 1.6. = .94: B = -0.16 

09: p = -0.16' 

M = 3. - 
n.014 

0.014 
0.012 
n.012 
n.niz 
n . n i i  
n . n i i  
n . 0 1 7  
n.017 
0.011 
0.012 
0.011 
0.011 
n .o in  
0.011 

0.015 

- 
M = 3. 

Q.247 
- 
0.074 
0.017 
n.ni i  
n . n i n  
n.nii 
n . n i z  
n . n i n  
0.011 
n.nii 
n.nin 
n.011 
n . o i n  
n.nn9 
0.009 
n . n i r  

- 
0167 

0170 
0171 

01 68  
01 69 

0172 
0177 
0174 
0175 
0176 

0 1  7n 

n inn 
on78 
on79 

0177 

0179 

- 

- 
7.027 
3.012 
1.012 
1.014 

3.016 
1.014 

1.019 
1.024 
7.075 
7.048 
3.045 
7.033 
3.032 
1.050 
1.039 
7 . 0 2 5  

- 
n i n z  

0105 

0107 
oins 
0 1 0 9  
o l i o  
0111 

0103 
0104 

01P6 

0112 
0113 
0114 

0116 
0117 

0115 . 
R x io" = 1.6. a = - 

0102 
oini 

0 1 0 5  

0107 
n i n n  
0109 

niii 
n i i z  
0113 

0115 

0194 

0106 

0110 

0114 

0116 
0117 

- 
0.017 
0.019 
o . w n  
0.042 
0.022 
0.071 
0.024 
0.042 
0.034 
F.nn  

0.021 
0.014 
0.011 
0.014 
0.012 

0.016 

- 
0.014 
0.014 
0.017 
0.014 
0.013 
0.014 
0.014 
0.014 
0.014 
0.016 

0.018 
n.nif i  

n. 027 
0.035 
0.014 
0.040 

- 
n.042 
n.040 
n.042 
0.019 

n.016 
17.015 

n.015 
0.017 

0 .027  
n.517 
0.018 
o . m n  

0.090 
0.071 

0.014 

0.018 

0077 
0087 
noan 
o o w  
0090 
on91 
0092 
0097  
no94 
0095 
no96 

0098 
0099 

n i n i  

0097 

0100 

- 

3150 
0151 
0152 
3157 
0154 
3 1 5 5  

9158 
0159 

0161 
0162 
0163 
0164 
0165 

0157 

0160 

0166 

0.044 

0.049 

0.015 

n . 0 ~  

0.017 

0.015 
n.ni6 
0.015 
0.nin 
o . w n  
0.077 
0.029 
0.024 
0.031 
0.014 
0.019 

0167 

01 h 9  

0171 

n i 6 n  

0 1  70 

0177 
0177 
0174 
0175 
0176 
n i  77 
0 1 7 8  

ninn  
o m 8  
0019 

0179 

0.027 

7.011 
n . n i z  

0.01 2 
n.ni3 

0.017 
n.nia 
n.02n 

0.071 
0.021 

0.012 

0.011 

0.012 

9.014 

0.024 

0.015 

. 



0167 

0170 

O l d 8  
0169 

0171 
0172 
0173 
01 74  ' 
0175 
0176 

01713 

O I R O  
0038 
0019 

0177 

0179 

0.1320 

0.811 

0 .812  
0.813 

0.RbE 
0.902 
0.815 
0.759 
0.760 
0.760 

0.76~7 

0.860 
0.775 
0.763 

0.807 

0 . 8 2 0  

~~ 

0.750 
0.751 

0.823 
0.829 

0.760 
0.756 
0.757 
0.757 

0.755 
0.754 
0.757 

0.759 
0.774 

0.792 
0.769 

0.756 

0114 
0115 

oi3n 
0139 

0142 
0141 
0144 
0145 

0147 
0168 
0149 

0136 
0117 

0140 
0141 

n146 

0.757 
0.756 
0.756 
0.755 
0.755 

0.756 
0.756 

0.758 

0.75R 

0.755 

0.757 

0.758 

0.758 
0.7513 
0.758 
0.781 

0150 0.909 
o i s i  0.977 
0152 0.964 
0153 0.752 
0154 0.728 

0157 6 - 7 5 ?  
0158 0.750 

0160 0.754 

0162 0.755 

0155 0.727 

0159 0.757 

0161 0.734 

416s  0.755 
0164 0.777 
0165 0.760 
0166 0.771 

0.9013 

0.808 
0.771 

0.758 

n.777 
0.757 
0.758 
0.758 
0.756 
0.751 
0.753 
0.754 

0.868 

0.759 

0.760 
0.766 

n i l 8  

si20 
0121 

0 1 ~ 1  

1126 
0177 
0128 
0129 
Q i q n  
0111 
n13z 
n111 

0119 

0122 

0124  
0125  

0.756 
0.756 
0.757 
0.758 
0.759 
0.760 

0.760 

0.762 
0.762 

0.764 
0.768 
0.773 
0.775 
0.769 
0.760 
0.759 

n114 
0115 
0136 
0137 
0138 
0139 

0142 

0140 
0141 

0141 
0144 
0145 
0146 
0147 
n148 
0149 

. 
TABLE XV1.- BASE PRESSURES FOR CONFIGURATION 10 

(4 

Orifice 
No. - 

~ x / ~ ~  I Orifice No. I 

= O.W0 M = 0.8 - 
0037 
n087 
0088  
0089  
nn9n 
no91 

0094 

0092 
0093 

0095 
0096 
0097 
0098 
0099 
o i n o  
0101 - 
- 
0037 
Q087 
0088 
0089  

0091 
n090  

0092 
0091 
no94 
on95 

no97 
no98 
0099 
0100 
0101 

0096 

- 
0.715 
0.761 
0.761 
0.761 

0.760 
0.761 
0.760 

0.761 
0.760 
0.764 

n.76n 

0.761 

0.773 
0.801 
0 .846  
0.895 - 

- 
0.696 
0.761 
0.761 
0.761 

0.760 

0.760 

0.760 

0.760 

0.760 
0.761 

0.761 
0.759 

0.764 
0.778 
0.812 
0.864 

- 
0134 
0115 
0136 
0117 
0118 
0139 
0140 
0141 
0 142 
0143 

0145 
n 144 

0146 
0147 
0 148 
0 149 - 

n i l 8  0.760 
0119 0.761 

0121 0.763 

0124 0.774 
n125 0.775 

0120  0.762 

n l 2 2  0.766 
0 1 2 1  0.770 

0126 0.773 
0127 0.770 
n12R 0.770 

0132 0.760 ! 0111 0.762 

0129 0.767 
n i i n  0.764 
0111 0.761 

0.761 

0.761 
0.761 

0.760 
0.  759 
0.759 
0.759 
0.759 
0.761 
0.762 

0 762 
0 767 

0.764 

0.762 

0.762 

0.792 
~ 

0150 

0153 
0154 

0158 

0151 
0157 

0155 
0157 

0159 
0160 
0161 
0162 
0163 

0165 
0166 

0164 

~ 

60, R L - 
n i  18 
0119 
')I20 
0121  
" 1  2 7  
3123 
Q124 

0126  
0127 
1 1  2f l  
1129 
0130 

n125 

0.03' - 
0150 

0152 
0153 
0 1 5 4  
0155 
0157 

0151 

n i 5 n  
0159 
0160 
0161 
0162 
0163 

M = 0.  

0102 0.914 
9103 0.906 
0104 0 . 8 4 6  
0105 0.798 
0106 n.771 
0107 0.764 
0108 0.761 
n i n 9  n.765 

0111 0.761 
0112 n.762 
0113 n.761 
0114 0.760 
0115 0.759 

0117 0.759 

0110 0.766 

0116 0.760 

- 
0.892 
0 .930  
0.916 
0.777 
0.746 
0.739 
0.755 

0.751 

0.757 

0.761 

0.751 

0.755 

0.760 

0131 
0172 I 0131 

6164 0.769 
0165 0.778 
0166 I 0.795 

M = 0 . 6 0 .  R x  - 
0 .804  
n . 0 1 7  
0.838 
0.887 
0 .920  
0.  943 

0. 753 
0.  754 
0.  794 

n. 790 
0.1347 
0.772 
0.761 

n.795 
0.7139 

0.809 

0.878 
0.750 

0.759 

- 
- 

0.794 

0.R16 
0.887 
0.840 
0.750 
0.752 
0.753 
0.814 

0. n46 
0.1389 
0.773 
0.760 

0.756 

- 

- 
01 6 7  

0169 

0171 

0 1 7 1  
0174 
0175 
0176 
0177 
017R 
0170 

n i d n  

0170 

0172 

o i n n  
0 n v  
0019 - 

0037 
0087 
0088  
0089 
0090 
0091 
0092 
0091 
0094 
0095 

0.677 
0.757 

0.758 

0.758 
0.758 

0.758 
0.758 
0.757 
0.757 
0.758 

0102 
oin1 
0104 
0105 

0108 

0106 
0107 

0109 
0110 
0111 

n . m i  

0.857 
0.814 

0.773 

0.772 

0.754 
0.754 

n.751 
0.753 
0.757 
0.749 

0 .  R97 

0.786 

0.771 

0.768 

0.751 

- 

0096 0.755 
0097 10 .757  

0 1 1 2  
6117 
n114 
0115 
0116 
r)117 

nn98 0.757 
0099 I 0.761 
e l o n  0.779 

M = 0.60, R x lo-' = 6.4, a = -0.04; p = -8.44' 
n017 
0087 
0088  
0089 

0.742 
0.758 

0.758 
0.757 

0.758 

0.756 
0.755 
0.754 

0.755 
0.753 
0.756 

0.754 

n.761 
0.782 
0.824 
n.881 

0090 
0091 
0092 
0093 
9094 

0106 

0108 
0109 

0111 
0112 

0107 

o i i n  
0095 
0096 
0097 
9098 
no99 
0100 
0101 

0111 
0114 
0115 
0116 
0117 - 



68 - 
TABLE XV1.- B S E  PRESSURES FOR CONFIGURATION 10 - Continued 

- 
0102 
0107 
n i n 4  
0105 
0106 
o i n 7  
o i n 8  
0 i n 9  
01 10 
0111 
0112 
0111 
0114 
0115 
0116 
0117 - 

- 
0.807 

n.nw 
0.798 

0.R16 
0.876 
0.R71 
0.1357 
0.757 
0.755 

0.805 
0.754 
n.865 
0.878 
0.780 
0.761 

0.755 

- 
- 
0.717 
n.702 
0.707 
0.771 

0.747 
0 . 6 1 ~  
0.611 

0. 690 
0.605 
0.741 
0.762 

0.726 
0.752 

0.612 

0.647 
0.677 

- 
0.726 
0.762 
0.767 
0.762 
0.767 
0.761 
n.760 
? 759 
0.759 
0.758 

0.762 

0.792 
0.828 
0.877 

0.758 

0. 769 

- 

__ 
0167 
0168 
0169 
0170 
o i  71 

n i  74 

0177 
01 7 1  

0175 
0176 
0177 
0178 
0179  
o i n n  
nnin  
On19 - 

- 
,0167 
016R 
0169 

6171 
0177 

0174 
0175 
0176 

01 70  

0171 

0177 
n 1 7 ~  

nntn 
on79 

0179 
01 no 

- 
1037 
1087 
, O R 8  
?ne9 

709 1 
qn92 
1091 
7094 
3095 
3096 
1097 
1098 
3099 

3090 

? i n n  

0.914 
0.966 
0.962 
0.770 
0.751 
0.757 
n. 754 
0.757 
0.754 
0.755 
0.767 
0.787 

0.789 
0.7R9 
0.795 

0. 7 8 ~  

- 

0.759 0150 
0.758 0151 
0.758 0157 
0.757 0151 
0.756 0154 
0.756 0155 
0.757 0157 
0.758 O I ~ R  
0.753 0159 
0.761 0160 
0.761 0161 
0.761 0162 
0.761 0161 
0.761 0164 
0.761 0165 
0.797 0166 

0.019 B = 0.0: 
- 
3.825 
3.R74 
0.857 
0.677 
0.614 
0.612 

0.671 
0.621 
0.618 

0.671 

0.707 
0.704 

0.691 
0.7ni 

0.694 
0.691 

1037 
7087 
3088 
3089 

7097 
7091  

3090 
1091 

DO94 
3095 
0096 
0097 

0099 
no98 

n i n n  
0101 

0.420 

0.622 

0.621 

0.627 

0.622 

0.620 
0.620 

0.618 

0.620 

0.705 
0.772 
0.827 

0.618 

0.619 

0.611 
0.654 

0102 
0103 
0104 
0105 
0106 

o i n 8  

n i i n  

0107 

0109 

0111 
0112 
0111 
0114 
0115 

0.817 
0.750 

0.647 

0.670 
0.677 
0.671 

0.677 
0.621 
0.620 

0.681 

0.627 
0.621 

0.627 

0.618 

n i l 8  
n i l 9  
0120  
0121 
0122 
0127 
3124 
0125 
01 26 
0127 
17128 

01-40 
n11i 

0 1 2 9  

0.610 
0.619 
0.621 
0.671 

0.679 
0.618 

0.624 

0.646 
0.649 

0.654 

0.641 

0.679 
0.672 

0.654 

0.649 

0.6-42 

- 
0116 1 0.618 1 
0117 0.617 

- 
0.817 
0.720 
0.650 
0.671 

0.614 
0.615 

0.618 

0.615 
0.614 
0.611 
0.61 1 
n.610 

0.617 

0.617 

0.616 
0.616 

- 

0.439 
0.617 
0.616 
0.616 
0.614 
0.611 
0.611 
0.610 
0.610 

0.  620 
0.651 

0.798 
0.858 

0.611 
0.614 

0.717 

0102 
o i n 1  
0104 
n i n 5  
0106 

0108 
o i n s  
o l i o  

n i l 1  
0114 

0107 

0111 
or17 

0115 
0116 
0117 

0150 
0151 
0152 
0151 
0154 
0155 
0157 
015R 
0159 
0160 
0161 
0162 

0164 
0165 
0166 

0161 

0.82R 
0.R72 
0.861 

0.606 
0.604 

n . 6 ~  

0.614 
0.614 
0.614 

0.679 

0.611 
0.672 

0.616 
0.651 
0.668 
0.701 

0.61 1 
0.611 
0.618 

0.646 
0.676 

0.668 
0.677 
0.673 
0.660 
0.640 

0.676 

0.624 

0.617 
0.627 

0.674 

0.617 - 
M = 0.80. R x 10-6 = 6 , a :  

0114 
CI15 
0116 
8137 
OllR 

- 

0119 
0140 
0141 
0147 
0143 
0 144 
0145 
0146 
0147 

0149 
0148 

- 
0.597 

0.684 

0.704 
0.655 
n. 628 
0.609 

0.605 
0.676 

0.764 
0.766 

0.610 
0.611 
0.611 
0.610 
0.615 
0.609 - 

- 
0.456 
0.611 

- 
0102 
0101 

0105 
0106 

0104 

n i n 7  
n i n n  
0109 
o l i o  
0111 
0112 
0117 
0114 
0115 
0116 
0117 

0167 
0168 
0169 
0170 
0171 
0177 
0177 

0176 

o i  78 

on18 
on19 

0174 
0175 

0177 

0179 
0180  

- 

0.742 
0.758 
0.801 
0.854 
n.nw 
0 .919  

n.6n1 
0.605 

0.759 

0.606 
0.667 
0.608 
0.660 
0.747 
0.612 
0.611 - 

0.610 
0.610 

0.607 
0.6115 
0.605 

0.609 
0.6nfl 

0.605 
0.602 
0.606 
0.616 
0.651 
0.744 
0.855 - I I 



Orifice 
No. 

pX/ Orifice h/ Orifice P x / ~ ~  Orifice PxlPt_ Orifice Px/ Orifice Px/ 
Ptm No. pt, No.  No. No. Pt, NO, p t ,  

n i o 1  - 
__ 
nn77 
0087 
nnss 
no89 
on90 
0091 
0092 
go97 
1-094 
0095 
0096 
0097 
no98 
no99 
o ino  
o i n i  - 

0037 
0087 
0088 
0089 
0090 

0092 

0094 
0095 
0096 
0097 
0098 
0099 

0091 

0093 

n i n n  
0101 

- 
TABLE XV1.- BASE PRESSURES FOR CONFIGURATION 10 - Continued 

, a: = -0.06 B = -8.45c - 
0167 

0170 

0172 
01  71 

0168 
0169 

0171 

01 74 
'7175 
01 76 

0178 
0179 

0177 

ninn 
no78 
0079 - 

- 
0037 

0089 
0090 
0091 
0092 
0093 
0094 

no96 

no99 
n ino  

0087 
0088 

0095 

0097 
0098 

0.904 
0.969 
0 . 9 7 2  
0 646 

0.607 
0.611 

0.605 

0.610 , 0.610 
10.610 
0. 749 

~ 0.765 
0.732 ' 0.708 
0 - 696 

I 0.702 

0 .708  
0.698 
0.708 
0.739 
0.7134 
0.846 
0.751 

0.607 
0.607 

0.606 

0.689 
0.665 
0.737 
n.818  
0.642 
0.613 

0 . 4 2 1  
0.620 
0.620 
0.621 
0.619 

0.615 

0.615 

0.625 
0.640 
0.678 

0.617 
0.617 

0.615 

0.61 5 

0.736 
0.796 - 

o i n z  
n i n 7  
0104 
0105 
0106 

oioe 
0109 
n i i n  
0111  

0 1 1 4  

0107 

0112 
0117 

0115 
0116 
0117 - 

0114 
0135 
0110 
0137 
0138 
0139 
0140 
0141 
0147 
0147 
0144 
0145 
0146 

0148 
0147 

0149 - 

0 . 7 1 ~  
0.709 
0.718 
0.741 
0.771 
0.012 
0.766 
0.616 

0 .683  
0.667 
0.778 
0.797 
0.649 

0.671 
0.611 

0.619 - 
M = 0.90, R x = 4.7. a: = .0.0?, B = 0.02  - 

0150 

0152 
0157 
0154 

n15i 

0155 
0157 
O I S R  

0160 
0161 

0159 

0167 
0161 
0164 

0166 

. 0.02 

0165 
- 

0 

- 
o i s n  
0151 
0157 
0151 
0154 
0155 
0157 
0158 
0159 
0160 
0161 
0162 
0161 
0164 
0165 
0166 - 

0.131 
0.550 
0.550 
0.554 

0.548 

0.547 

0.549 

0.548 

0.548 
0.551 
0.557 
0.578 
0.609 
0.679 
0.777 
0.828 - 

- 
0.717 

0.546 
0.550 

0.546 
0.547 

0.546 
0.548 
0.552 

0 .  546 

0.546 

0.546 

0.579 
0.6n9 
0.689 
0.799 
0.817 - 

0102 0.745 
0101 0.673 
0104 0.577 
0105 0.551 
0106 0.548 
0107  0.551 
0108 0.956 
0109 0.559 
0110 0.554 

0117 0 . 5 5 0  

0111 0.551 
0112 0.549 

0.552 
0.549 
11.550 
0.550 

0. 547 
0.548 
0.548 

0.54R 

0.678 
0.552 
0.557 

0 .554  
0.551 

0. 554 
0.561 
0 676 

0114 0.548 

0116 0.545 
0115 I 0.546 
0117 10.544 

10- = 4.7, a: = 3.94: p M = 0.' - 
0.799 

0.826 
0.568 
0.577 
0.571 
0.544 

0.541 
0.560 
0.619 
0.561 

0.844 

0 .  544 

0.571 
0.594 
0.670 
0.668 - 

0097 

o i n o  
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. (I = 7.94: 5 = 0.08" , R x lo-' - 4 M = 0 .  - 
0134 

0116 

0138 

0140 
0141 
0142 
0141 

0115 

0117 

0139 

0144 
0145 
0146 
0147 
0148 
0149 - 

- 
0.711 
0.747 
n . 7 ~  
0.816 
0.864 
0.896 
0.674 
0.528 

0.529 
0.530 

n.595 
0.677 
0.597 
0.691 
0.564 
0.516 

- 
01 67 
n i m  
n r w  
ni7c, 
0171 
0177 
0173 
01 74 
0175 
0176 
ni 77 
0 1 7 ~  
ni 79 
01 Rn 
n n w  
0019 

0.519 0150 0.870 
0.511 0151 0.914 
0.510 0 1 5 7  0.874 
0.571 0151 0.515 
0.579 0154 0.528 
0.528 0155 0.528 
0.529 0157 0.513 
0.510 0158 0.533 
0.679 0159 0.515 
0.516 0160 0.567 
0.516 nidi n.594 
n.517 0167 n.5qu 

0.517 0164 0.147 
0.517 0161 0.518 

0.545 0165 0.559 
0.640 0166 0.600 

oinz 0.716 
ninf 0.600 
nin4 n.545 
0105 0.517 
o i n 6  0.510 
0107 0.533 
oina 0.599 

0111 0.529 

0109 0.516 
0110 0.516 

0 .522  
0.536 

0.662 
0.771 
0.786 

0.628 
0.586 
0.545 

0.57n 

0.705 

0.541 
0.541 
0.547 
n .544 
0.556 
0.549 

3037 0.329 
7087 0.518 
inn8 0.518 
9089 0.542 
0090 0.596 
DO91 0.515 
D O 9 2  0.535 
9091 10.592 
3094 0.512 
3095 0.511 
D O 9 6  0.511 

D O 9 1  0.564 
no97 0.544 

no99 0.624 
3100 0.754 
0101 L 0.850 

0114 0.570 
0115 n.52~ 
0 1 1 6  0 . 5 2 6  
0117 0.51.9 

I 

- 
0102 
oint 
0104 
nin5 
0106 
0107 
oine 
0109 
0110 
0111 
0 1 1 2  
0 1 1 3  
0114 
0115 
0116 
0117 

- 
0150 
0151 
0 1 5 7  
0151 
0154 
0155 
0157 
0158 
0159 
0160 
0161 
0162 
0161 
0164 

Old6 
nib5 
- 

0.511 
0.529 
0.597 
0.521 
0.579 
0.527 
0.579 
0.510 
0.680 
0.517 

0.517 
0.517 

0.517 
0.5113 
0 . 5 5 0  
0.657 

0.900 0167 
0.948 0168 
n.Rw 0169 
0.575 ni7n 
0.572 0171 
0.510 0177 
0.514 0171 

0.580 0176 

0.515 0174 
0.514 0175 

0.754 0177 
0.752 0178 
0.711 0179 
0.67R o i m  
0.660 nniu 
0.665 n o w  

M = 0.9, R x lo-' = 4.7, a = -0.02; 5 = -4.21" 

0102 
0101 
0104 

0106 
0107 

0105 

ninn 
0109 
o i i n  
0111 
0112 
0111 
0114 
0115 
0116  
0117 - 

0.748 nile 

0.571 n i p 1  
0.550 nizz 
0.547 nit1 
0.552 0124 
0.548 0 1 2 5  

0.549 0127 
0.547 n i m  
0.547 n i t 9  
0.545 0 1 7 0  
0.541 ni7i ! 0.542 r)11i 

0.681 0119 
0.611 0120 

0.549 0 1 2 6  

0.547 0112 

0.544 
0.545 
0.546 
0.546 
0 .  548 
0.551 

0.562 

0.577 
0.580 
0.577 

0.560 
0.548 

0.556 

0.565 

0.568 
0.558 

0150 
0151 
0152 
0151 
0154 
0155 
0157 
0158 
0 1 5 9  
0160 
0 1 6 1  
0 1 6 2  
0161 
0164 
0165 
0166  

0.867 

0.869 
0.576 
0.545 
0.541 

0.549 

0.581 
0.705 

0.69(1 
0.675 
0.666 
0.677 

0.920 

0.549 

0.548 

0.711 

0167 
01 6 8  
0169 

0171 
0177 
01 71 

0175 
0176 
0177 

0179 
0 1 8 0  

0019 

0170 

0174 

n i 7 ~  

on18 

0 .606  
0.675 
0.606 
0.712 
0.744 

0.  704 
0.545 
0.545 

0.680 

0.752 
0.597 
0.547 

0.787 

0.545 
0.616 

0.669 

0134 0.548 
0135 0.546 
0136  0.547 
0137 0.545 
1 1 3 8  0.541 
0139 0.542 
0140 0.543 
0141 0.545 

0141 0.550 
0144 0.550 
0145 0.550 

0147 0.551 
0148 0.564 

'3147 0.684 

0146 0.550 

0149 0.674 

0037 0.142 
0087 0.549 
0088 0.549 
on89 0.551 
0090 0.549 

0091 0.544 
0094 0.544 

0096 0.544 

0091 0.546 
0092 0.546 

0095 0.544 

0097 0.556 
on98 0.575 
no99 0.620 

0101 0.750 
0100 0.688 

- 
01 67 
016R 
01 6 9  
ni 70 
0171 
0177 
01 77 
0174 
01 75 
0176 
0177 

0179 

0018 
0019 

0 1  78 

niRn 

- 

- 
n . w 8  
0.594 

0.052 
0.616 

0.674 
0 . 6 9 3  
0.672 
0.460 
0 .  4 4 ~  
0.451 

0.319 
0.610 
0 . 6 5 9  

0.562 

0.570 
0.465 

1.00, R x 10-8 = 4.5, a = -0 .05  5 = 0.02 
nil8 10.454 10134 10.464 I0150 10.794 

M =  - 
0.661 

0.478 
0.514 

0.466 
0. 464 

0.470 
0.471 

0.462 

0.466 
0.464 

0.461 

0.461 
0.461 
0.456 
0.456 
0.448 - 

0135 
0136 
0117 
0138 
0139 
0140 
0141 
0142 
0141 

0145 
0146 

0148 
0149 

0144 

0147 

- 

0.462 0151 

0.458 0154 

0.465 0152 
0.461 0151 

0.456 0155 
0.456 0157 
0.458 0150 
0.347 0159 
0.468 0160 
0.468 0161  
0.460 0162 
0.469 0163  

0.482 0 1 6 5  
0.584 0166 

0.470 0164 

0.856 
0.784 
0.487 
0.461 
0.460 
0.467 
0.466 
0.466 

0.610 
0.616 
0.611 

0 605 
0.598 

0.490 

0.477 



rrifice 
NO. 

pX/ Orifice pX/ Orifice &/pt, orifice pX/ ori f ice  pX/ Orifice P"/ 
Ptm No. pb No. No. pt, No. Pt- No. 'b 

0.321 
0.331 
0.336 
0 .338  
0.145 
0.357 
0.369 
0.377 
0.177 
0 . 3 8 8  
0.398 
0.194 
0.776 

0.159 
0.337 

0.155 

0134 
0135 
0 1 3 6  
0117 
0138 
0139 
0140 
0141 
0142 
0143 
0144 
0145 
0146 

0148 
0149 

0147 
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5, (I = 

0114 
0135 
0136 
0137 
O l l R  
0139 
0140 
0141 
0147 
0143 
0144 
0145 

0147 
0148 
0149 

- 

0146 

q.93: E = 0.W' - 
0.308 
0.463 
0.463 
0.461 
0.461 
0.460 
0.459 
0.456 
0.457 
0.461 
0.471 
0.499 

0 644 
0.774 

0.540 

0 .800  

0167 0.698 
016R 0.670 
016s 0.669 
0170  0.707 
0171 0.751 
0177 0.7~6 
0177  0.589 
0174 0.460 

0 1 7 6  0.4152 

0179 0.585 
o i n n  0.658 
on18 0.552 1 0019 0.461 

0175 0.462 

0 1 7 7  0.513 
0 1 7 8  0.743 

M = 1.1 

o i n z  0.664 
0107  0.516 
0104 0.460 
0105 0.445 
0106 0.441 
0107  n.441 
n i n e  0.441 

0110 0.446 
0111 0.440 
0112 0.415 

0114 0.427 

0109 0.446 

0113 0.431 

- 
DO37 
0087 
0088 

0090 
0089 

nos1 
no97 
no91 
0094 
0095 
0096 

0098 
0099 
0100 
0101 

0097 

- 
- 
0037 

0068 
0089 

0091 
0092 
0093 
no94 
0095 
on96 
0097 

0087 

no90 

0096 
0099 
0100 
0101 - 

- 
n.287 
0.449 
0.448 
0.446 
0.447 
0.447 
0.446 
0.441 
0.442 
0.544 
0.448 
0.466 
0.491 
0.575 
0.742 
0.810 - 
- 
0.026 

0.320 
0.323 
0.320 
0.120 
0.122 
0 .320  
0.121 
0.124 
0.171 

0.319 

0.355 
0.398 
0.526 
0.698 
0.719 - 

- 
0134 
0135 
0136 
0137 
0118 
n i l 9  
0140 
0141 
0147 
0141 

0146 

0149 

0144 
0145 

0147 
0148 

- 

- 
0167 
0168 
0169 
0170 
0171 
01 77 
0 1 7 ~  
n i  74 
0175 
01 76 
0177  
0178  
0179 

0010 
oinn 
0n79 - 

- 
0.861 
0.901 
0.747 
0.437 
0.410 
0.411 

0.437 
0.454 

0.411 

0.532 
0.471 
0.448 
0.451 
0.468 
0.491 
0.546 

- 
0.690 
0.718 
0.762 
0.775 
n.768 
0.791 
0.553 
0.418 
n.440 
0.440 
0.522 

0 . 5 2 2  

0.535 

0.347 

0.676 

0.445 - 
R X lo-' = 4.5, 0 = -0.04; @ = -8.48' 

0.115 
0.301 
0.105 

0.301 

0.305 
0.441 
0.121 
0.177 
0.327 

0.324 

0.311 
0.306 

0 .307  

0.322 

0.345 
0.487 

0i5n 
0151 
0152 
0153 
0154 
0155 
0157 
0158 
0159 
ni6n 
0161 
0167 
0163 
0164 
0165 
0166 

0.508 
0.498 
n .521  
0 .578  
0.636 
0.693 
0.496 

P . 1 1 7  
0.111 

n.717 
n.5nh 
0.567 
1-1.692 
0.719 
0.577 
0.440 - 

0.768 0167 
0.799 ni6n 
0 .727  01159 
0.377 0 1 7 0  
0.317 0171 
0.317 0177  
0.321 0171 
0.121 0174 
0.771 0 1 7 5  
n.194 0176 
0.617 01-17 
0.60~ 0178 

0.515 oleo 
0.498 0039 

0.556 0179 

0.491 0018 

M = 1.00, R x lo-' = 4.5, Q = -0.02: @ = -4.2: - 
0.716 
0.776 
0.708 
0.781 
0.134 
0.111 
0.117 
0.137 
0.717 
0 . 3 5 5  
0 . 5 5 ~  

0.510 

0.504 

0.554 

0.514 

0 .516  - 

7097 

D O 8 8  
0089 
3090 
DO91 
0092 
3091 
3094 

3096 
DO97 
DO98 

1087 

3095 

no99 
7100 
3101 

n . 2 ~  
0.375 
0.114 
0.337 
0.314 
0.134 
0.335 
0.335 
0.176 

0.138 
0.356 
0.18'5 
0.458 

0.616 

0.117 

0.565 

0102 
D i n t  
0104 
0105 

0107 
0106 

0108  
0109 
0110 
D l l l  
Dl12 
0117 
0114 
0115 
0116  
01 17 

0 . 5 1 0  
0.995 
0.144 
0.113 
0.331 
0.134 

0.319 
n.128 
0.328 

n. 114 
0.323 
0.122 
0.314 

0.318 
0.138 

0.312 

0.317 

0.732 
0.131 
0.325 
0 .  3 2 1  
0.324 
0.326 
0.445 

0 318 
0 378 

0.727 

0. 378 

n . w n  
0.340 
0.362 
0.511 

0150 
0151 
0152 
0151 
0154 
0155 
0157 
0158 
0159 

0161 
Ol62 
0i6q 
01154 
0165 
0166 

0160 

- 
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* 

ce P^/ Orifice Orifice Px/ Orifice Px/ pt, Px/ 
pt, No. No. Ptm No. ptm 

M = 1.20, R X 10" = 4.1, a = -0.0: 
0 

= 0.01 - 
0 . 3 ~  
0 . 3 7 2  
0 375 
0.118 
0.316 
0.316 
0.117 
0.171 
0.151 
0.340 

0.341 

0.145 
0 367 
0.515 

0. 34r) 

0.142 

- 

- 
0.544 
0.5413 
0.514 

0.608 

0.508 
o . w n  
0.112 
0.412 
0.449 

0.510 
0.550 
0.507 

0.607 

0.607 

0.147 

0.476 - 

- 
0150 
0151 
0152 
0 1 5 1  
0154 
0155 
0151 
0 1 5 ~  

0161 

0159 
0160 

0162 
0161 
0164 
0165 
0166 

0.161 0 1 6 1  
O.fl11 I 016R 

0 . 3 0 8  0134 
0 .318  0115 
0.751 0136 
0.194 0 1 3 1  

0.441 0119 
0.466 0140 

0.456 0142 
0.455 0143 

0.441 0145 

0.168 0147 
0.175 0148 
0.741 0149 

0.433 0 1 3 8  

0.470 0141 

0.464 n i b 4  

0.405 0146 

0.619 0169 

0.129 0171 
0.126 0177 

0.179 0174 
0.172 0 1 1 5  

0.151 0170 

0 . 1 7 ~  0 1 7 1  

0.450 n i l 6  
0.571 0117 

0.561 o i n n  
0.511 on19 

0.585 0178 
0.5R5 0117 

0.541 0018 

- 
M = 1.20, R x lo -"  = 4.1, a = 3.93: B = 0.02' - 

3011 
3087 
3088 
3089 
1090 
1091 
3092 
3091 
1094 
1095 
7096 
1097 
7098 
1099 
1100 
1101 

0.100 0102 
0.177 n i n ?  
0.176 0104 
0.111 0 1 0 5  
0.114 0106 
0 . 3 3 3  0107 
0.113 0108 
o . i ? i  o i n o  
0.111 011') 
0.141 0111 
0.760 0117 
0.4n5 0111 
0.467 0114 
0.591 0115  
0.120 0116  ! 0.701 0111 

0150 

0152 

0154 
0155  
0157 
Ol5R 
0159 
0160 

nisi  

0153 

0161 
n i n z  
0163 
0164 
0165 1 0166 

0.104 
0.718 
0.654 
0.177 
0.127 
0.320 
0.116 
0.711 
0.712 
0.421 
n . w c  
n.3on 
0.471 
0.475 
0.530 
0.594 

0 1 6 1  
0 1 6 9  
0169 
n i  i n  
0111 
0 1 1 2  
0 1 1 7  
0114 
0115 
01 76 
01 v 
n i m  
01 7 9  
0180 
0 0 7 8  
0019 

0.610 
0.619 
0.672 
0.667 
0.6R9 
0.719 
0.474 
0.175 

0.179 
0.418 
(1.791 

n. 978 

0 . 4 ~ 1  
0.556 
0.411 
0.712 

0.307 
0 . 3 1 1  

0.418 

0.593 
0.606 
0.564 

0.146 

0.598 

0.501 
0.420 
n. 790  
n.76n 
0.139 
0.130 
0.354 
0.126 

01Y4 0.321 
0115 0.322 

0137 0.715 
0118 0.714 
0139 0.313 
0140 0.171 

0142 0 . 3 5 1  

0136 n.710 

0141 0.111 

0147 0.117 
n i 4 4  0.114 
0145 n.719 
0 1 4 6  0.316 
0 1 4 1  0.341 
0148 0.417 
0149 0.614 

M = 1.20, R x = 4.1,  a = 7.943 B = 0 . 0 3 O  

7017 
7087 
7 n n 8  
mw 
no90 
0091 
0092 
0093  
0094 
0095 
0096 
0091 
no98 
0099 
Din0 
0101 - 
- 
0 0 ? 7  
0081 
0088  
0089 
0090 
0091 
0092 
0091 
0094 
0095 
0096 
0091 
0098 
0099 
0100 
0101 - 

0.217 
0 . 3 2 8  
0.128 
0.128 
0 .725  
0.124 
0.124 
0.122 
0.125 
0.111 
0.742 
0 .317  
0.411 
n.6nn 
0.798 
0.707 

n. 443 
0.158 

0.914 

0.320 
n. 177 
0.327 

0.175 

0.114 
0.117 

0.174 
0.172 
0.121 
0 .719  
n . t i u  
0.12n 
0.117 

n .n i1  
0.R50 
0.571 
0.107 
0.305 

0.306 
0.714 
0.752 
0.421 
0.77h 
0 . 7 2 9  

0.186 
0.414 
0 . 5 2 5  

o.ww 

0.141 

n . w 5  
0.711 
0.144 
0.766 
0.168 
0.798 
0.791 
0.711 
0.714 
0.716 
0.416 
0.158 
0.447 
0.549 
n.456 
0.126 

0.377 ni5n 

0.175 0 1 5 2  
n.326 0151 

0.175 0155 

0.978 0158 

0.175 0151 

0.110 0154 

0.317 0151 

0.364 0159 
O.17R 0160 
0.179 0161 
0 .329  0162 

0.111 0164 
0.361 0165 
0.5R5 0166 

n . ss i  nisi 

M = 1.: - 
0. 31 5 
0.110 

n. 309 
o . w s  
0.311 
0.316 
0.369 
0 * 325 
0.126 
0 . 3 2 1  
0.170 
0.117 
0.314 
0 608 

0.314 
0.714 

- 

0.322 
0.112 
0.712 
0.117 
n.wn 
o . i i n  
0.111 
0.127 
0.111 
0.342 
0.361 
0.401 
0.468 
0.651 
0.811 
0.759 - 

0150 
0 1 5 1  
0157 
0 1 5 1  

0155 
0157 
0158 
0159 
0160 
0161 
0162 
0167 
0164 
0165 
0166 

0154 

- 



10F 

0.267 
0.281 
0.796 
0.11- 
0.354 
0.428 
0.495 

0 .502  

0.484 
0.444 
0.372 

0.71R 

0.515 

0.492 

0.314 

0.776 

0134 
0 1 3 5  
0136 
0137 
0138 
0119 
0140 

0142 

0144 
0145 
0146 

0148 

0141 

0143 

0147 

n149 
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Orifice pX/ Orifice Px/ Orifice 
NO. I I No. I pt, I No. 

I I I 

L, OL = - 
0134 
0135 

0137 
0118 
0119 

0141 

0143 
0144 
0145 
0146 
0147 

~ 0148 

0136 

n140 

0142 

~ 0149 

0 
I.@, I 

0.312 
0.328 
0.111 
0.332 
0.377 
0.125 

0.329 

0.319 
0.340 
0 340 
0 342 
0.347 
0.385 

- 

0.327 

0.  1 7 1  

0.601 - 

= -4.21 

0150 
0151 
0152 
0153 
0154 
0155 
0157 
0158 

0160 
0161 
0162 
0167 
0164 
0165 
0166 

0159 

M = 1.: - 
0037 

no88 
0089 

no91 
n o w  

nn94 
0095 

0087 

0090 

0093  

0096 
0097 
0098 

0100 
0099 

0101  

~ 

0.915 

0.340 

0.119 
0.119 

0.119 
0.147 

0.141 

0.141 
0.139 

0.117 

0.362 
0.396 
0.441 
0.551 
0.667 
0.679 

In 

I 
8 
4 

R x IO-' = 3.9, (1 = -O.O?, B = 0.Ol" M = 1.: 

0037 
0087 
n o m  
no89 

0 0 9 2  
0097 

0090 
0091 

0094 
0095 
0096 

0098 
0099 

no97 

o ino  
n i n i  - 

0.285 
0.263 
0.261 
0.265 
0.263 
0.264 
0,266 
0.265 
01269 
0.288 
0.329 

0.505 
0.611 

0.403 

0.672 
0.516 - 

0.270 
0.258 
0.257 
0.267 
0.266 
0.266 
0.764 
0.267 
0 - 316 
0 265 
0.265 
0.265 
0.268 
0.27Q 

0.541 
n . ? w  

0150 
0151 
0 1 5 7  

0154 
0155 
0157 
0 1 5 8  
0159 
0160 
0161 
0162 
0163 
0164  

0166 

n157  

0165 

0 - 660 
0.717 
0.449 

0.259 

0 . 7 6 2  

0.259 
0.264 
0.518 
0.512 
0.5'37 
0.547 
0.519 

0.769 

0.757 

0.260 

0. 547 

. 
M = 1.35, R X lo-' I 3.9, U = 3.92: @ = 0.01' 

0167 
0168 
0169 
01 70 
n i  71 

0171 
0177 

0174 
01 75 
01 76 
0177 
0178 
0179 
n i  80  
onqr 
on19 - 

0.57e 
0.575 
0.59C 
0.611 
0 . 6 1 ~  
0.61= 
0.145 
0 . 7 5 5  
0.251 

0.307 

0 . 5 7  
0 . w ~  

0 .251  

0.31" 
0.41C 

0 . 7 5 c  

0.268 0150  0.625 
0.262 0151 0.667 
0.261 0152 0.508 
0.267 0151 0 .282  
0.267 0154 0 . 2 5 5  
0 .264  0155 0.757 
0.261 0157 0.251 
0.260 0158 0.251 
0 . 3 3 9  0159 0 .250  

0160 
0161 
0162 
0163 

0165 
0164 

0166 
~ 

0.176 
0.284 
0.117 
0. 189 
0.457 

0.519 
n . 4 ~  

- 

0 267 
0 264 
0 264 
0 266 
0.27R 

0 . 5 5 5  
0.160 

0.235 

0.266 
0.168 
0.666 
0.74R 

0.297 

n. 709 
0.644 
0.575 

0.105 
0.278 

0.155 

0.261 
0.254 
0.291 
0.257 

0114 

01'36 
0117 
01-78 

0115 

ni  1 9  
0140  
0141 
0142 
0 1 4 7  
0144 
0145  
0146 
0147 
0148 
0149 

0.258 

0.258 
0.251 
0.253 

0.256 

0.760 

0.256 

0 . 2 5 5  
0.745 
0.257 
0.251 
0.754 
0 - 256 
0.261 
0 311 
0.614 

0150 

0 1 5 1  
0157 

0155 

nis i  

0156 

0157 
n i 5 n  
0159 
0160 
0161 
0162 
0 1 6 1  
0164 
0165 
0166 - 
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(h) 

No. Ptm No. 

M = 1.35, R x = 3.9, (I = -0.04; B = -8.54' - 
0.701 
0.698 
0.695 
0.690 
0.674 
0.691 
0.472 

0 .  7 4 4  
0.744 
0.115 

0 .741  

0 .145  
0.570 

0 . 4 6 6  
0 . 5 8 2  

0.254 - 
- 
0.665 
0.657 
0 . 6 5 5  

0.644 
0.639 

0 . 6 5 5  

0.479 
0.741 

0.157 
0.749 
0.475 
0.547 

0.746 
0.746 

0.45R 
0 . 7 6 7  - 
___ 
0.460 
0.4413 
0.417 

0.  100 
0.114 

n . 1 ~ 1  
0 . 1 ~ 7  
n. iR i  
n.718 

0.1139 
0 . 4 4 5  

" 4 7 R  

0.178 

n.791 

0 .105  
0.196 - 

0.469 
0.474 
0.477 
0 . 4 ~ 4  
0.470 
n.26n 
0 . 1 ~ 6  
0.187 

0 . 2 4 2  
0.244 
0 .268  
0.328 
0.478 
0.632 
0.665 

0.582 
0.5'47 

0.615 

0.545 
0.538 
0.471 
0 360 
0.131 
0.271 

0134 
0135 

0137 
0136 

0138 
0139 
0140 

0147 
0 1 4 1  

0145 
0146 
0147 
0148 
0149 

0141 

0144  

0.191 
0.240 
0.244 
0.250 
0.244 
0.217 
0.217 
0.71R 
0 . 3 5 2  
0.258 
0.259 
0.260 
0.261 
0.280 
0.3n7 
0.686 

0150  
0151 
0152 
0153 
0154 
0155 
0157 
0158 
0159 
0160 
0161 
0162 
0 1 6 1  
0164 
0165 
O l d 6  

0.777 
0.796 
0 . 5 8 5  
0.275 
0 . 2 5 3  
0.252 
0.252 

0 249 
0.781 
0.517 
0.685 
0 686 
0.690 
0.6RR 
0.6R9 

0 . 7 5 0  

01 6 7  
016R 
01 69 
0170 
0171 
0172 
0171 
0174 
0175 
0176 

017R 
01 70 
01 8 0  

0019 

0177 

ooqn 

0017 0.299 O I O Z  

0088 0.266 oiw+ 
0089 0.268 0105 

0087 0 .266  0109 

0090 0 .266  0106 
0091 0.267 0107 
0092 0.268 0108 
no93 0.269 o i n 9  
0094 0.275 0110 

0096 0.118 0117 
0095 0.298 0111 

- 
0077 
0087 
0088 
0089 
0090 
0091  
0092 

0094 
0095 

0097 

0099 

0 0 9 1  

0096 

0098 

0100 
0101 

0167 
01 6 R  
0169 
0170 
0171 
0172  
0 1 7 1  

0175  
0176  
01 77 
01 7R 
0179 

n i  74 

0180 
n n w  
0019 

0 779 
0.517 
0.272 
0.259 
0.259 
0.761 
0 . 7 6 0  
0.258 
0.266 
0 . 5 7 4  

0.641 
0.648 
0.647 
0.674 

4" -0.089 B = -0.1 

no17 
nn87 

0090  

0092 
n o 9 1  
0094 

nn97 

oinn 
0101 

0089 

0091 

0095 
0096 

0098 
0099 

- 

0.774 
n. i n 6  

0.188 

0.177 
0.181 

0.185 
0.186 
r).lRh 

o.180 
n.180 
n.179 
0.180 

0.177 
Q . 1 7 7  

0.176 - 

n i 5 n  0.407 
0151 0 . 5 7 0  

0 1 5 1  0.177 
0157 0.288 

0154 0.176 
0155 0.17R 
0 1 5 7  0.168 
0 1 5 R  0.167 
0 1 5 0  0.707 
0160 0.15~ 
n i b 1  0 . 4 0 7  
0 1 6 7  0.472 
0169 0 . 4 1 ~  
~ 1 6 4  0.447 
0165 0-451 
0166 0.45t 

M = 1.60, R X lo-' = 3.0,  (I = 4.12: B = 0.U' - 
0.191 
0 . 1 R 9  
0.1R5 
0.181 
0.187 
0.181 
0.1R1 
0.181 
0.183 
0 .185  
0 . 1 8 5  
0.185 

0 . 7 7 4  
0.14fl 

n. ion 

0.461 - 

0.494 
0 . 5 8 7  
0.171 
0.195 
0.1R2 
0 . 1 R Q  

0.171 
0.164 
0.769 
0.261 1 0.175 
0.181 
0.492 
0.455 
0.465 

o. isn 

0167 
ni f iu  
n i v  
01 7 0  
0171 

01 7 7  
0177 

0174 
0175 
0176 
0177 
017R 
n i  io 
n i  8 0  

0n70 
001R 

0017 
00R7 

0089 
0090 
0091 
0092 
0 0 9 1  
0094 
0095 
0096 

no98 
on99 
0100 
0101 

0097 

- 

0.278 
0.  1 R E  

0.187 
0.187 
0.189 
0. 190 
0.195 
0.208 
0.218 
0.292 
0.199 
0.510 
n.hn? 
0 . 6 2 5  
0 .741  

0155 
0157 
0158 
0159 
0160 
0161 

1 



r i f i c e  
No. 

&Iptm Orifice Ex/ Orifice &fpt_ Orifice Px/pt_ Orifice 'x/ Orifice Px/ 
No. Ptm No. No. I No.  I p t m l  N o .  1 Ptm 
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M = 1.60, R x io-' = 3.0, a = 8.29; p = 0 . d  

0.509 

0.167 
n.16) 
n . 1 ~  
n.ib= 

0.612 
0.117 

0.175 
0 . 2 R l  
0.772 

I 
4 

4 = 1.60. R x lo-' = 7.0. a = -0.06; p = -8.14' 

0.776 

0.162 
0.161 

0.162 
1.164 
0.161 

0.149 

0.148 

0.176 

0.166 

n.14~ 

0.150 
0.144 
0.147 
n.168 - 

0150 
0151 
0152 
0153 
0154 
0155 
ni57 

0159 
016n 

0162 

0165 

015R 

0161 

0167 
0164 

0166 - 

0.4~0 0167 

0.414 0169 
0.167 0170 

0.14~ n i 7 ~  
0.144 n174 
0 . 7 7 1  0175  

0.456 0177 

0.479 0170 

0.489 nniR I 0.4~7 on19 

0.591 016R 

0.155 0171 
0.157 0177 

0.451 n176 

0.475 017R 

0.4R5 O l R O  

0.485 
0.484 
0.477 
0.464 
0.470 
0.319 
n. 1 5 1  

n.155 
0 . 1 5 5  
n .771  
0.441 

0.473 
0. 1 ~ 4  
0.171 

0 .157  

0 . 2 7 2  

- 

0.170 
0 . 1 5 ~  
0.157 
0.164 
0.162 
0.15R 
0.157 
0.157 
0.157 

0.167 
0.167 
0.171 
0 .  727 

0.486 

0.167 

0.397 . 
M = 1.60. R X = 3.0, a = -0.04 B = -3 .9  

0.1541 I 0.1841 0150 
0.171 0135 0.171 0151 
0. 194 0.167 0157 

- 
0102 
o i r n  
0104 

nin6 
nin7 
ninR 
oin9 

O I I I  
0112 

0105 

0111 
0114 
0115 
0116 
0117 - 

- 
0.242 
o.18n 

n . i m  
n.178 
0.178 
0. 1 ~n 
0 .185  
0.194 

0.263 

0.461 
0.535 

0.180 

0.220 

0.116 

0.443 - 

- 
0.507 
0.615 

0.171 
0.169 

0 . 1 5 5  

0.171 
0.158 

n.inn 
n.4nn 

0.154 

0.46R 
0.484 
0.490 
0.502 

0.506 
0.5m 

- 
M = 2 .  - 

0 . 2 0 ~  

0.071 
0.061 
0.061 
0.051 
0.04~ 

0.241 
0.2n9 

0.061 
O.?R4 
0.184 
0 . 1 9 5  
n.iw 

0 . 7 m  

0.205 
0.205 

- 
0.201 
0.197 
0 . 1 8 ~  
n.177 

0.151 
0.055 
0 . 0 5 6  
0.057 
n.n51 

n. 173 

0.149 
0.072 
n.oso 

'1.177 

0.0R6 

0.0R6 

0.065 
0.058 

o.n6n 
0 . 0 6 0  
0.067 
0.077 
0.095 
0.121 
0.  172 
0.215 
0.217 

0. 269 
0.267 

0.251 

0.164 

0.061 
0.057 
0.057 

n.n55 
0.054 

0.056 
0.055 

0.05~ 
0.067 
n . m i  
0.191 
0.205 

0.956 

0.055 

0.05R 

0.175 

0111 
0117  
0111 
0114 

0117 

0115 
0116 

0.057 
n.n57 
0 . 0 5 6  

0.057 
0.056 
0.n57 

0.057 

. I 



n i n 2  
0 1 0 7  
n1n4 
0105 
0106 
0107 
0108 
0109 

0111 
0112 
0111 
0114 
0115 
0116 
0117 

0.071 
0.057 
0.054 
0 . 0 5 7  
0.066 
0.055 
0.056 
0.055 

0.052 
0 .051  
0.n51 
0.057 
0.046 
0.044 
0.051 

- 
( j j  
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Orifice Px/ 
No. i Ptm 

I I I I I 

- 
0077 

no89 
noso  
no91 
0097 
0099 
0094 
0095 

0097 
0098 
0099 
n i n o  
0101 

0087 

0096 

- 
0.218 
0.219 
0.215 
0.201 
n.1r1 

n.n5R 
0 . 0 5 9  
0 . 0 5 8  
0.061 
0.17~6 
n. i 79 
0.006 
0.173 
0.071 
0.065 

0.174 

- 

M = 2.2' 

0.065 
0.058 

0.951 
0.054 
0.n54 
0.057 
0.050 
0.049 
0 . n 4 9  

0.096 0102 
0.060 o i m  

0104 

0.070 o i n 6  
0 . 0 8 7  0107 
0 . 0 9 2  n i n u  
o . i n i  0109 

0.066 0105  

0.119 
o . i n i  0111 
0.150 0112 
0.198 0111 
0.255 0114 

I 
32: 0 = -0.25' M = 2.25, R x 

0017 
0087 

on89 

on92 
0091 
0094 
0095 
0096 
0097 
0098 
0099 
0100 
0101 

0090 
0091 

- 
- 
0037 
on87 

no89 
nnqn 
0091 
0097 
0091 
0094 

0097 
0098 
no99 
0100 
n i n i  

0095 
0096 

- 

n.n51 n i l e  
0.048 0119 
0.048 n i 2 0  
0.048 0121 
0 . 0 5 8  
0.051 0127 
0.057 0124 1 0 . 0 4 8  1 '7126 0175 

0.045 0127 
0 .044  n i ? ~  
n.044 n i ? q  
0.047 n i l n  
0.047 n i s i  
0.046 0132 
0.044 n i ? ?  

0 . 0 6 ~  

0.047 
0 .  047 
0 . ~ 4 7  
0 .  047 

0.  048 
0 . 0 4 ~  
0.060 
0.064 
0.  070 
n.nQ4 

0.210 

0.057 

0.048 

0.155 

0.277 - 

0150 

0157 
0154 

0157 

0160 

0151 
0152 

0155 

0158  
0159 

0161 
0167 
1 1 6 1  
0164 
0165 
0166 - 

0.749 
0.729 
0.285 
0.075 
0.045 

0.n67 

0.097 
0.071 
n . n w  
n.144 

0.701 
0.207 

0.045 
0.054 

0.111 

0.201 

0167 
n16n 
0169 
n i  7n 
0171 
0172 
01 7 1  
01 74 
01 75 
ni 76 
n i  77 
n i  7~ 
n i  7 0  
n i n n  
o n w  
m19 

0.767 
0 . 7 9 7  
0 . 7 ~ 5  
0.749 
n. 71 7 
0.277 
0.049 
0.051 
0.053 
0.054 
0.097 
n . 1 ~  
n.111 

0.062 
0.059 

0.713 

0.044 0 1 3 4  
0.048 0135 
0.059 0136 
n.111 0137 

0.320 0140 
0.115 0141 
0.128 0147  
0.104 0141 
0 . n ~  0144 

0.055 n i 4 6  
0.055 0147 
0.068 0148 
0.079 0149 

0.165 0139 

0.066 0145 

R x io-6 = 7.0. a = - 0 . 0 2  B = -8.57' - 
0.057 
0 .  049 
0 .  048 
0 . 0 4 9  
0 . 0 5 7  

0 . 0 5 2  
0.051 
0.051 
0 . 0 5 0  
0.055 
0.096 
0 . 0 6 7  

0 . 1 7 4  
0 . 0 9 7  

0.2')R 
0.272 - 

- 
0.096 
0.027 

0.056 
n.n56 
n.n6n 
0.061 
0.069 
0.081 
0.106 
0.165 
0.265 
0.283 

n.302 

0.277 
0.247 

- 

0.232 
0.746 
0.295 
0.171 
n.n17 
0.056 
0.046 
0.067 
0.217 
0.209 
0.279 
0 . 7 4 9  
0.267 
0 .746  

0 . 2 7 5  
0.229 

0.229 
0 . 7 7 3  
0.711 
n.197 
n. i a 7  
0.169 
0.049 
n.051 
0.051 
0.052 
0.  166 
n.751 
0.146 
0.777 
n.015 
n . m i  

M = 2.25, R x lo-' = 3.0, a = -0.06: 0 = -4.38 - 
0 . 7 7 8  

0.790 
0.079 

0.050 
0 . 0 4 ~  

0.197 
0 .717  
0 . 7 ~ 1  

0.219 

0.747 

0.059 
0.052 

0.062 
0.186 

0.219 
0.274 

- 

no37 

no89 
0090 

0087 

0091 
0092 
0093 
0094 
0095 
no96 
0097 
0098 

0100 
n i n i  

0099 

n.028 
0.055 

0.055 

0.058 
0.065 

0.102 

0 . 1 8 4  
0.205 
0.220 
0.225 
0.177 

0.055 
0.057 

0.079 

0.141 

0 . 0 5 8  
0.055 

n. e54 
0.051 

0.051 
0 054 
0.057 

0.052 
0.057 

0.066 

0.052 

0 .  059 

0.065 

n i 5 n  
0151 
015?  
0157 
0154 
0155 
0157 
0158 
0159 
0160 

0167 
0167 

0161 

0.055 
0.067 
0.073 
0.100 

0.190 
0.194 

0.201 
0.198 
0.195 
0.191 

0.201 

0.159 
0.099 

0 . ~ 7  
0.077 
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r i f i c e  
No. 

77 

PX Orifice P x j P , ,  ~ r i f i r e  P Orifice Pxjpt, Orifice Px fPt, Orifice P x j P + , _  
No. No. No. No. No. 

I *  

0 . 0 7 6  
0.023 
n.021 
0.019 
0.019 
0.019 
n.nm 
n.018 
n.nin 
0.017 
n.ni7 
0.017 
r).n17 
n.017 
n.016 
n.ni7 

n i i n  
n i l 9  
0120 
0121 
n122 
0 1 2 1  
n i 2 4  
0125 
0126 
0127 
n i 7 ~  
0129 
0130 
"111 
0172 
n i l ?  

R x IO-' = 2.1, a = .o.oJ+? B = -0.04~ M = 3.C - 
0.050 
0.014 
0.031 
n.n28 
0.025 
0.024 
0 . ~ 2 6  
n.n?h 
1.n74 
n.nz7 
0.022 
q.027 
n.021 
0.n22 
0.022 
1.021 - 

- 
0.021 
0.021 
0 . ~ 0  
0.n2n 
0.020 

n.071 
q.071 
0.024 
0.024 

0.055 

0.071 

0.021 
0.021 

0.028 
0.015 

0.069 

- 

- 
n i l e  

n12n 
0121 
0122 

n124 

n127 

0129 

n i 3 i  

n i v  

0119 

? I 2 1  

r 1 2 5  
7176 

0128 

3110 

9132 

- 

0.071 
0.070 
0.067 
0.061 
0.055 

0.022 
n.niq 
0.019 
0.019 

0.029 

0.519 

0.057 

0.072 

0.071 

0.052 
0.018 - 
- 
n . 0 8 7  
n.nRn 
0 . 0 7 6  
o . m i  

n.019 
0.019 
0.019 
0.019 
n.n=i 
0.077 

0.060 
0.069 

0.042 
0.572 
0.044 
O.nlR - 

M = 3.05, R x = 2.1, 0: = 3.90: B = -0.OC 

0 . 0 ~ 6  
o . o m  
n . n w  
0.010 
0.021 
0.020 
0.019 
0.019 
0.070 
0 . 0 5 4  
n.ncq 
0.069 
0.061 
o.om 

L o.om 
0.076 

0167 
016R 
01 69 
01 70 
01 71 
0177 
0 1 7 1  
0174 

0176 

017R 
01 79 

0175 

n i  7 7  

n iRo 
0n18 
n n w  - 
- 
0167 
0168 
n169 
0170 
0171 
0172 
0173 
0174 
0175 
01 76 
01 77 

0179 
0178 

n i n n  
o n i n  
nn.is - 

0.049 
0.032 
0.095 
n.nT9 
n.021 
0.024 
0.021 
n.mn 
0.027 
0.023 
0.027 

0.079 
n.n14 
0.021 

0.032 
0.058 

- 

- 
0.056 

0.022 
0.024 
0.025 

0.021 

0.027 
0.010 
0.051 
0.045 

0.091 
0.067 

0.124 
0.105 
0.072 
0.066 
0.061 

01P2 

n104 
0105  

0101 

0106 
o i n 7  
o i o n  
0 i n 9  
01  i n  
0111 
0112 
0111 
0114 
0115 
0116 
0117 - 

n.nzi 
0.121 

n.020 
n.020 
0.020 
0.022 
0 . n m  
n.n21 
0.019 
0.019 
0.019 
0.019 
0.019 
0.019 
n . n ~ n  

0.021 

- 

0134 

0136 
0115 

01'37 
0178 
0119 
0140 
0141 
0142 
n i 4 7  
0144 
0145 
0146 
0147 

Q149 
0148 

- 

0.091 
0.102 
0.1n7 
0.092 
0.074 

0.016 
0.017 

0.029 

0.035 
0 . 5 2 2  

0.016 

0 .051  
0 .026  

0.017 

0.029 

0.017 

- 
M = 7.05. R x lU-" = 2.1, 01 = -0.41: B = -7.84' 

0150 
0151 
0152 
0153 
0154 

0157 
0 1 5 8  
0159 

0161 
0162 
0161 
0164 
0165 
0166 

0155 

n16n 

0.170 0167 
0.171 0168 
0.106 0169 
0.094 0170 
0.071 0171 
0.071 0177 
0.016 n i n  
0.015 0174 
0 . ~ 1  0175 
0.063 0176 
0.079 0177 
0 . 0 8 8  017R 
0.091 0179 

0.101 001R 
o . o w  0180 

0.107 0019 

0120 
0121 
n i 2 2  



- 
TABLE XV1.- BASE PRESSURES FOR CONFIGURATIOM 10 - Continued 

( 2 )  

r i f i c e  P"htrn No. No. Ptrn No. No. Ptrn No. No. Ptm 
Orifice P x /  Orifice orifice Px/ Orifice P X / ~ ~ _  Orifice Pr/ 

, a = -0.42, B = -3.91 
~- 
0174 
0115 
0116 
0177 
Q l l R  
0 1 7 9  

0141 
0142 
0 1 4 1  
0144 
0145 
0146 
0 1 4 7  
014R 
0 1 4 9  

0140 

- 

1017 
1087 
IO88 
1089 
imn 
1091 
1092 
1097 
1094 
1095 
1096 
1097 
I098 
I099 

1101 
l i n g  

- 

0.050 

0.019 

n.07n 
0.021 
0.023 

0.019 

0.020 

0.027 
0 . 0 7 8  
0.041 
0.055 
0.065 
0.071 
n . n 8 i  
0 .087  
0.051 - 

0.nm 

0.077 
0.nq9 
r).n5i 
0.069 
0.075 

0 . 0 6 ~  

0.061 
n . n w  
0.016 

o.nzi 

0.027 

0.071 

0.068 
0.065 

0.077 

- 

0.021 0150 0.1n7 
0.070 0151 0.107 

0.019 0151 0 . 0 ~ 8  
o.nia n i 5 4  n . n u  
n.019 0 1 5 5  0.077 

0.019 0152 0.084 

0.019 0157 0.017 
0.020 01513 0.016 
0.070 0159 0.02'4 

= 1.6, a = = -0.1f -0.16; p 

0.016 
0.014 
0.014 
n.ni4 
0.014 
0.015 

0.015 
0.017 
n.017 
0 . 0 1 9  
0.027 
n . n i i  

0.015 
0.015 

0.019 
0.040 

0150 

0 1 5 7  
0151 

0 1 5 7  
0154 
0155 

015R 
0159 

01 h l  

0167 
0 1 6 4  
0165 
0166 

0 1 5 7  

0160 

0167 

0167 

01 69  

0171 

0177 
0174 
0175 
0176 
0177 
017R 
01 79 
0 i R n  
n n m  

n i h R  

n i  7n 

0177 

0 0 7 9  

0.041 
0.041 
0.050 
o.n?i 

n.016 
0.017 

0.016 
0.016 
0.017 
o . n m  
n.074 

0.041 
0.041 

0 . 0 7 9  
0.040 

0.040 

1 = 3.52, R X 10.' = 1.6, CI = 3.711: B = -0.16' 

0.017 
n.117 
0.018 
0.020 

1 . ~ 2 0  
0.020 
0.019 
o.n2n 
n.n77 
0.014 
n.n5n 

0 . 0 3 2  
0 . ~ 2 9  

0.020 

0.048 
0.054 

- 

" 1 7 1  n.015 
1117 I 0.014 
01-33 0.011 

M = 3.52, R x = 1.6,  a = 7.663 B = -0.16' - 
0.014 

0.014 

9.014 
0.015 

0.015 

0.014 

0.014 
0.015 
0.014 
0.027 
0.019 
0.024 

0.041 
0.011 

0 . 0 7 9  
0.043 - 

nn37 
0087 
0 O R B  
0099 
nn9n 
0091 

on94 
0095 

0092 
0 0 9 3  

0096 
0097 
0@98 
nn99 
n i n n  
0101 -- 

0.021 
0.017 

n.014 
0.014 

0.014 
0.017 

0.018 

0.037 
0.018 

0.0'16 
0.n1fl 

0.014 

0.016 

0.021 

0.021 
0.015 

n i l 8  

01 211 
011' 

" 1 7 1  
n l 7 7  
'1127 
0124 

1126 
0127 
"178  
0129 
I 1 7 0  
1 1 7 1  

0113 

0125 

n i t 2  

0150 117.045 

L 



- 
TABLE A T 1  .- BASE I)RESST,rflES FOR CONFIGURATION 10 - Concluded 

(m) 

79 

. 

M = 3.52, R x low6 = 1.6, a = -0.17; -$ = -8.23' 

n.078 
n.n47 
n.018 
0.n21 

R X lo-' = 1 

7 1 1 8  
11 19  

1121 
11 2 7  
11 21 
1 1 2 4  
7 1 2 5  
1126 
1127  
11 28 
7129 
7170 
1111 
1132 
1171 

7170 

0.011 
n.ni4 
0.015 
0.019 
n.mi 

17.015 
0.047 
0.n34 
0.037 
0.016 
0.074 
0.027 
n . n i 7  
n.ni6 
0.015 

0.036 

0.019 0162 0.057 

n.040 0164 0.067 
0.027 I 0 1 6 1  I 0.069 

1114 
3115 
1176 
7 1 7 7  
? 1 ? R  
1119 

1141 
1142 
3143 
1144 
7145 
1146 
1147 
114R 
7149. 

1140 

__ 
1.015 
1.015 
1.014 
1.014 
7.014 
7.015 
i . n i 4  
7.015 
1.014 
1.016 

7.01R 
1.071 

i . n i 7  

).nib 
).044 
7.044 

0150 
q151 
0152 
0153 

n155 

0158 

0160 
0161 
9167  
0167 
01 h4 

0166 

0154 

0157 

0159 

0165 

o . m n  
n.057 
0.053 

n . m n  
0.019 
0.015 
0.015 
0.020 

n. 049  

n.nq7 
n.051 
n . 0 ~  

0.048 

3.011 
0.019 

0.051 

0167 

0160 
n i m  
n i 7 n  
n i 7 i  

n 1 7 1  
n i  74 

n i  77 

0 1 7 9  
a i m  
n n 7 ~  

01 77 

0175 
0176 

0178 

nnqo 

0167 
1 1 6 R  
1169 

7171 
7 1  7 7  
71 7 1  
31 74 
1175 
I1 7 6  
1177 
31 7R 
31 7 9  

1170 

i i R n  
i n18  
)n?v 
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(a) Configuration 6 i n  11- by 11-foot t ransonic  t es t  sect ion.  

Figure 1.- Photograph of a model of a long-range b a l l i s t i c  missile. - 
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Figure 4.- The var ia t ion of the  longitudinal s t a b i l i t y  cha rac t e r i s t i c s  
with angle of attack; configuration 2. 



. a, deg 

(b) Normal-force coef f ic ien t ,  supersonic. 

Figure 4.- Continued. 
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C *  0 0.6C 

M 
6 3.52 

a 3.05 

b 2-25  

D 1.60 

v 1-35 
7 1.20 

p 1.10 

A 1.00 

cl 0.95 

A 0.90 
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a, deg 

( e )  Center of pressure. 

Figure 4.- Continued. 
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~* 

a, de@; 

(a) Normal-force coef f ic ien t .  

Figure 5.- Comparison of t he  aerodynamic cha rac t e r i s t i c s  f o r  six 
configurations; M = 1.35. 
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Configurat ior  

-2 0 2 4 6 8 10 

a ,  deg 

(b )  Axial-f orce coef f ic ien t  . 
Figure 3 . -  Continued. 



01, deg 

( c )  Pitching-moment coefficient. 

Figure 5. - Continued . 
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Figure 5 .  - Concluded. 
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